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OCCURRENCE OF LYSOZYME IN THE CEREBROSPINAL FLUID 
AND SERUM OF INFANTS AND CHILDREN 
Epwarp F. Rase, M.D.,* anp Epwarp C. CurNEN, M.D. 
New Haven, Conn. 


S REPORTED originally by 
Fleming,’ a bacteriolytic agent 
which he called lysozyme has been 
detected in many different biological 
fluids and tissues but not in cerebro- 
spinal fluid. Lysozyme purified from 
egg white is apparently a basic poly- 
peptide. It functions as a depoly- 
merase and a glucosidase when in the 
presence of a specific mucopolysac- 
charide derived from the lytically sus- 
ceptible Micrococcus lysodeikticus or 
Sareinae.* This paper describes in- 
vestigations on the occurrence of lyso- 
zyme in the serum and cerebrospinal 
fluid of infants and children with and 
without acute infectious disease of the 
central nervous system. In this report 
the agent in the examined fluids which 
eaused lysis of a well-studied strain 
of M. lysodeikticus is regarded as lyso- 
zyme. 
From the Department of Pediatrics, Yale 
University School of Medicine, and the Uni- 
versity Service, Grace-New Haven Community 
Hospital. 
Aided by a grant from the James Hudson 
Brown Memoria! Fund of the Yale University 


School of Medicine. 


*Present address: 
Danville, Pa. 


11 Lower Mulberry St, 


MATERIALS AND METHODS 


Specimens of serum and of cerebro- 
spinal fluid were obtained from infants 
and children 2 months to 16 years of 
age who were admitted to the Pediatric 
Service of the Grace-New Haven Com- 
munity Hospital. The samples were 
refrigerated immediately at 4° C. and 
were usually tested within twenty-four 
hours. When specimens were held for 
longer periods, they were stored in 
Lusteroid tubes at -70° C. 

A modification of the method de- 
scribed by A. T. Wilson* was used to 
measure lysozyme. The culture of M. 
lysodeikticus, a descendant of Flem- 
ing’s original strain, was obtained 
from the American Type Culture Col- 
lection.* The organism was cultivated 
on a tryptose phosphate agar slant (2 
per cent agar) at 37° C. for forty- 
eight hours, and was then washed from 
the surface with 5.0 ec. of M/30 
phosphate buffer of pH 6.5. After 
thorough mixing, the bacterial suspen- 
sion was diluted with additional phos- 


*Dr. A. T. Wilson kindly provided the cul- 
ture of M. lysodeikticus. 
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phate buffer to a standard density. An 
Evelyn-Malloy photoelectric colorim- 
eter was employed. The 440 mm. 
filter was used and distilled water was 
the reference standard. Measurements 
were made in a large standard cuvette. 
The initial suspension was diluted until 
the galvanometer reading was 62.25. 
After preparation in this manner, the 
bacterial suspensions were used within 
two and one-half hours. 


Each specimen of serum or cerebro- 
spinal fluid was adjusted to pH 6.5 
with 1 N.HCl or NaOH as needed. One 
drop of 1.0 per cent bromeresol purple 
was used as an indicator (pk — 6.3). 
Purulent fluids were cleared by centrif- 
ugation immediately after collection. 
Serial twofold dilutions of the cerebro- 
spinal fluid or serum (0.5 ¢.¢c.) were 
made with M/30 phosphate buffer (0.5 
e.c.). To each tube was then added 
0.5 e.c. of the standardized suspension 
of M. lysodeikticus. The final dilutions 
of the fluids to be tested ranged from 
1:4 to 1:1,024. Two control tubes were 
included with each series of tests. One 
contained 0.5 ¢.c. of phosphate buffer 
and 0.5 e.ec. of the standard bacterial 
suspension—a lysozyme-free control. 
The second contained egg white, 0.5 c.c. 
of a 1:1,000 dilution in phosphate buf- 
fer, and 0.5 e.c. of the bacterial sus- 
pension—a lysozyme-containing con- 
trol to demonstrate lysis of the bac- 
teria. 

The racks of tubes which contained 
the mixtures to be tested were placed 
in a water bath at 45° C. for two hours. 
At the end of this time, the tubes were 
examined against a constant source of 
light, and any lysis which had oceur- 
red was noted. The racks were then 
left in a refrigerator overnight at 4° C. 
On the following morning, the bottoms 
of the tubes were inspected for the 
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presence ‘or absence of a sedimented 
button of unlysed bacterial cells. This 
usually confirmed the findings of the 
earlier observation and was a satis- 
factory method of reading with respect 
to the reproducibility of results. The 
reciprocal of the highest final dilution 
of serum or cerebrospinal fluid which 
showed definite clearing of the stand- 
ard suspension of M. lysodeikticus was 
taken to represent the number of units 
of lysozyme per cubic centimeters in 
the specimen. 


PATIENTS 
For the purpose of analysis the pa- 
tients who were included in this study 
have been classified in three groups. 
The first consisted of twenty infants 
and children who were examined at 
the hospital for various conditions 


other than infectious disease of the 
central nervous system. The results of 


tests with their cerebrospinal fluid 
were within the following limits: 
sugar 50 to 90 mg. per cent; total 
protein 15 to 40 mg. per cent; and 
leucocytes 0 to 10 per cubic millimeter. 
In the present study, the findings in 
this group have been considered as 
‘*normal.’” 

In the second group were fifteen 
children with purulent bacterial men- 
ingitis. In each case one of the follow- 
ing microorganisms was cultivated 
from the cerebrospinal fluid: Hemo- 
philus influenzae type b, pneumococcus 
type XIV, meningococeus, Mycobac- 
terium tuberculosis, and Staphylococ- 
cus aureus. 

The third group consisted of eleven 
patients who showed clinical and lab- 
oratory evidence of inflammatory dis- 
ease of the central nervous system but 
whose cerebrospinal fluid yielded no 
growth when cultured on artificial 





RABE AND CURNEN: 


media. In this group were patients 
who had mumps or measles meningo- 
encephalitis, one with polyneuritis, an- 
other with fever and convulsions of 
undetermined cause, and one with me- 
ningococcemia whose cerebrospinal 
fluid, although sterile, showed a lym- 
phoeytie pleocytosis without an increase 
in the protein content. Disease mani- 
fested by patients in the third group 
has been referred to as nonbacterial 
meningoencephalitis. It should be em- 
phasized, however, that in this report 
the term has only a clinical connota- 
tion. 
RESULTS 

Lysozyme in Cerebrospinal Fluid.— 
Specimens of cerebrospinal fluid from 
twenty children who had no demon- 
strable infectious disease of the central 
nervous system were tested for lyso- 
zyme. Of this number, fifteen (75 per 
cent) had less than 4 units of lysozyme 
per cubic centimeters in samples of 
cerebrospinal fluid,’and five (25 per 
cent) exhibited a titer of 4 units per 
eubie centimeters (Fig. 1A), which in 
this study appeared to be the maximal 
‘*normal’’ value. 

High titers of lysozyme in cerebro- 
spinal fluid were found in specimens 
from all fifteen patients with bacterial 
meningitis (Fig. 1B). Determina- 
tions made during the acute stage of 
illness ranged from 32 to 512 units per 
eubie centimeters. The highest titer 
was found in fluid from a child with 
meningitis caused by Hemophilus in- 
fluenzae type b. In all patients who 
recovered, the lysozyme in the cerebro- 
spinal fluid progressively diminished. 
This coincided with clinical evidence 
of improvement and paralleled the fall 
in spinal fluid protein and the restora- 
tion of spinal fluid sugar to a physio- 
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logical level. The titers of cerebro- 
spinal fluid lysozyme of less than 32 
units per cubic centimeters which are 
shown in Fig. 1B were found in speci- 
mens which were obtained from pa- 
tients with bacterial meningitis during 
convalescence. 

Sixteen samples of cerebrospinal 
fluid from eleven patients with non- 
bacterial meningo-encephalitis were 
tested for the presence of lysozyme. 
Single specimens were obtained from 
each of seven patients during the acute 
stage of illness. The titer of lysozyme 
was 8 units per cubic centimeters in 


CEREBROSPINAL FLUID LYSOZYME VALUES 





I 
Units of Lysozyme/cc. of 
Cerebrospinal Fluid 


Normal Children 





5 9 





BONGHOA LILLY, 

8 6 32 64 i286 256 Si2 1024 

Units of Lysozyme /cc. of 
Cerebrospinal Fluid 


Children with Bacterial Meningitis 








Units of Lysozyme /cc. of 
Cerebrospinal Fiuid 


C. Children with Non-bacterial Meningo-encephalitis 


Fig. 1.—A-C, The height of each- column 
represents the per cent of the total samples 
having such values. Numbers inside the 
columns represent number of samples showing 
these values. 





150 


six instances and 4 units in the other. 
From four patients, multiple samples 
of cerebrospinal fluid were obtained in 
series. The titer of lysozyme in speci- 
mens collected from them during the 
acute stage of illness was 8 units per 
cubic three instances, 
and 16 units per cubic centimeters in 
the other. In the patients from whom 
serial samples of cerebrospinal fluid 
were obtained, a decrease in the titer 
of lysozyme to normal accompanied 
clinieal improvement. 


centimeters in 


SERUM LYSOZYME VALUES 


8 6 3 64 i265 
Units of Lysozyme Per CC of Serum 
Norma! Cridren 


‘ \ SAVE SILT) iT) — 
i 32 64 (26 @6 Sia i026 


Units of Lysozyme Per CC. of Serum 
Cridren ath Bacterial Meningitis 


B, The height of each 
column represents the per cent of the total 
samples having such values. Numbers inside 
the columns represent number of samples 
showing these values. 


Fig. 2.—A and 


Lysozyme.—Sixteen speci- 
mens of serum from persons 
without apparent inflammatory disease 
were tested for the presence of lyso- 
zyme. As shown in Fig. 2 A, thirteen 
of these samples (81.2 per cent) were 
found to have a titer of 64 units per 
ecubie centimeters, the remaining three 
(19.8 per cent) had a titer of 128 units 
The results of 
tests for lysozyme with ten samples of 
serum from five children with bacterial 
meningitis are presented in Fig. 2 B. 
It can be seen that the distribution of 
these values coincided with the ‘‘nor- 
mal’’ Four samples of serum 


Serum 
seven 


per cubic centimeters. 


range. 
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were collected in series over a period 
of seven to ten days from each of three 
patients, one normal and two with 
The titers ob- 
tained with these specimens were al! 
within the normal range for serum and 
showed not more than a twofold varia- 
tion from the mean. 

Reproducibility of the Results. 
Five samples of serum, two samples of 
cerebrospinal fluid, and one sample of 
a standard dilution (1:1,000) of egg 
white, each of which contained lyso- 
zyme, were subjected to duplicate and, 
in one instance, quadruplicate deter- 
minations of lysozyme on different 
days. The results varied consistently 
within the limits of one twofold dilu- 
tion or one tube. 

Relation Between Serum and Cere- 
brospinal Fluid Lysozyme.—From six 
patients with meningitis, specimens of 
serum and spinal fluid, which were col- 
lected concurrently, were tested for 
lysozyme. As shown in Fig. 3, the re- 
sults reveal a wide range of values’ for 
cerebrospinal fluid, a narrow range for 


bacterial meningitis. 


Serum Lysozyme 
Units per cc. 


6 32 64 


128 256 Si2 024 
Lysozyme 


Fig. 3.—Comparison of cerebrospinal fluid 
and serum lysozyme titers. Each dot repre- 
sents both values determined on samples 
drawn at the same time from one patient 
Patients were acutely ill or convalescent fron 
bacterial meningitis. 
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serum, and no indication of a direct 
quantitative relation between the two. 
Source of Cerebrospinal Fluid Lyso- 
zyme.—Various correlations were at- 
tempted in an effort to infer the source 
of lysozyme in cerebrospinal fluid. In 
Fig. 4, the titer of lysozyme has been 
plotted against the 
total protein in each specimen of cere- 
brospinal fluid. A direct linear rela- 
tion between these values is evident. 


measurement of 


In Fig. 5, estimates of lysozyme and 


sugar in the same specimens of cerebro- 
spinal fluid are similarly plotted. It 
ean be seen that when the sugar was 
abnormally low, the titer of lysozyme 
was usually elevated, and that in gen- 
eral an inverse relation between these 
two values was apparent. 

Fig. 6 shows the relation between 
lysozyme and the number of leuco- 
eytes in cerebrospinal fluid. It can 
be seen that in specimens with normal 


Cerebrospinal Fiuid Protein 


4 32 64 128 256 5Si2 1024 


Cerebrospinal Fluid Lysozyme 
Units per cc. 


Fig. 4.—Correlation of cerebrospinal fluid 
lysozyme and cerebrospinal fluid protein values 
in normal patients, patients ill with bacterial 
meningitis, and patients ill with nonbacterial 
meningo-encephalitis. Dots represent individual 
values. Circled dots represent average values. 
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Cerebrospingl Fluid Suger 


4 8 6 32 G64 126 256 Si2 1024 
Cerebrospinal Fluid Lysozyme 
Units per cc. 


Fig. 5.—Correlation of cerebrospinal fluid 
lysozyme and cerebrospinal fluid sugar values 
in normal patients, patients ill with bacterial 
meningitis, and patients ill with nonbacterial 
meningo-encephalitis. Dots represent individual 
values. Circled dots represent average values. 


Cerebrospina! Fluid Leukocytes 
No. per cu. mm. 


32 64 126 256 Si2 1024 
i Fluid Lysozy 
Units per cc. 





6.—Correlation of cerebrospinal fluid 
cerebrospinal fluid leucocyte 
counts in patients with bacterial meningitis 
and with nonbacterial meningo-encephalitis 
Dots represent individual values. Circled dots 
represent average values. 


Fig. 
lysozyme and 
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values for lysozyme no instances of 
pleocytosis were encountered, and that 
in specimens with elevated titers of 
lysozyme the leucocyte count was 
either normal or increased. With titers 
of lysozyme of 64 units or greater, the 
corresponding leucocyte count was 
almost invariably elevated. From these 
observations, it is apparent that lyso- 
zyme in cerebrospinal fluid may exceed 
the normal range even in the absence 
of pleocytosis. Furthermore, it is evi- 
dent that a positive correlation exists 
between the titer of lysozyme and the 
total number of leucocytes per cubic 
centimeter of cerebrospinal fluid when 
this number is abnormally increased. 
The correlation was found to be statis- 
tically significant.* 

It seemed possible that in cases of 
bacterial meningitis the microorgan- 
isms themselves might elaborate lyso- 
zyme into the cerebrospinal fluid. This 


possibility was, therefore, investigated. 
A strain of each of the following mi- 
croorganisms which caused meningitis 
in some of the patients studied was 
grown for eighteen hours in an appro- 


priate liquid medium: 
type XIV, H. influenzae type b, me- 
ningocoeceus, and Staph. aureus. <A 
strain of M. tuberculosis was cultivated 
for seven days in Dubos’ liquid me- 
dium. The cultures were, in each in- 
stance, cleared of bacteria by rapid 
centrifugation, and determinations of 


pneumococcus 


lysozyme were made with the super- 
natant fluid, as well as with an unin- 
oculated batch of the respective media 
maintained otherwise under the same 
Lysozyme was detected in 
only one instance, the supernatant 
fluid from a culture of Staph. aureus, 
which contained 4 units of lysozyme 


conditions. 


*Dr. Max Woodbury, Statistician, Institute 
of Advanced Studies, Princeton University, 
confirmed this analysis. 
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per cubie centimeter. These findings 
did not entirely exclude the possibility 
that some microbial parasites might 
contribute to the occurrence of lyso- 
zyme in infected cerebrospinal fluid. 
They appeared to indicate, however, 
that lysozyme in the cerebrospinal fluid 
was derived mainly from the host. 
DISCUSSION 

Fleming, in his original report,' and 
later Fleming and Allison® and Thomp- 
son® noted that. lysozyme was present 
in many organs, tissues, and fluids of 
the human including blood 
serum, pus, and leucocytes, but was 
not present in cerebrospinal fluid. 
Ridley’ also found that leucocytes were 
a rich souree of lysozyme. From ob- 
servations made in the present study, 
it is apparent that lysozyme, although 
usually not detectable in the cerebro- 
spinal fluid of normal children, is fre- 
quently present in cerebrospinal fluid 
during the course of inflammatory dis- 
nervous 


body, 


eases involving the central 
system, and, moreover, that it may be 
present even in the absence of leuco- 
cytes. 

It has already been pointed out that 
lysozyme in cerebrospinal fluid is prob- 
ably derived mainly from constituent 
elements of the host rather than from 
the pathogenic parasites. Possible in- 
trinsic sources other than leucocytes 
inelude the meninges and transudates 
from the blood via the choroid plexus. 
The available data do not warrant con- 
clusions as to which of these possible 
sources is the chief contributor. 

The findings in two cases deserve 
special comment. One was a child with 
‘‘infectious polyneuritis,’’ the other 
had ‘‘encephalitis, etiology undeter- 
mined.’’ Specimens of cerebrospinal 
fluid obtained from each of these pa- 
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tients during the acute stage of illness 
were sterile; they contained no leuco- 
eytes and a normal amount of protein 
and sugar. In both instances, however, 
the lysozyme titer was elevated to 8 
units per cubic centimeter. These find- 
ings indicate that in certain instances 
the determination of lysozyme in cere- 
brospinal fluid may provide a more 
sensitive index of acute pathological 
changes in the central nervous system 
than measurements of protein, sugar, 
or leucocytes. 


SUMMARY 


Measurements of lysozyme were 
made upon specimens of blood serum 
and of cerebrospinal fluid from infants 
and children with and without acute 
infectious disease of the central nerv- 
ous system. The technique employed 
depended upon the lysis of M. lysideik- 
ticus. 


Lysozyme was invariably present in 
serum and showed little or no fluctua- 
titer under different cireum- 


tion in 
stances. 

Lysozyme was usually not detectable 
in the cerebrospinal fluid of normal 
children but was found to be present 
during the course of inflammatory dis- 
ease involving the central nervous sys- 
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tem. The highest titers of lysozyme in 
cerebrospinal fluid were found in pa- 
tients with purulent bacterial menin- 
gitis. Elevated titers were also en- 
countered in the absence of pleocytosis. 

The evidence indicated that lysozyme 
in cerebrospinal fluid is derived mainly 
from sources intrinsic to the host, and, 
in certain instances, may be a sensitive 
index of inflammatory disease involv- 
ing the central nervous system. 
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THE FEEDING OF PREMATURE INFANTS 


Tue VALvE or Hien CavLoric Diets in REDUCING THE LENGTH oF HospiraL STay 


Janet B. Harpy, M.D., anp EvuGenr O. GoLpsrerx, M.D. 
BALTIMORE, Mbp. 


INTRODUCTION 


T WAS noted by one of us (E. O. G.), 
at Sinai Hospital, that premature 
rapidly and did well 
when given a calorie intake consider- 


infants gained 


ably greater than that generally con- 


sidered either necessary for optimum 
growth, or safe. 

The practice in the Harriet Lane 
Home had been to feed premature in- 
fants according to a routine suggested 
by the studies of Levine and Gordon." ? 
The infants, after an initial period of 
starvation, are fed gradually increas- 
ing amounts until at the tenth to four- 
teenth day of life an intake of 120 
ealories per kilo of body weight per 
day is given. When the average daily 
weight gain of some of these infants 
was compared with those cared for at 
Sinai, a great discrepancy was noted, 
those at Sinai in some instances gain- 
ing almost twice as much as those at 
the Harriet Lane Home and being able 
to leave the hospital in little more than 
half the time. It 
cided to make comparative studies in 
an effort to establish these facts. 


was therefore de- 


The present report consists of clini- 
cal observations made on three groups 
of patients. Groups A and B consist 
of infants, both Negro and white, cared 
for in the permature nursery unit of 
the Harriet Home, The 
Hopkins Hospital. The majority of 
these infants were born either at home 


Lane Johns 


From the Department of Pediatrics, The 
Johns Hopkins University School of Med‘cine, 
The Johns Hopkins Hospital, and Sinai Hospi- 
tal 


or in other hospitals, and were trans- 
ferred to the premature unit during 
the first forty-eight hours of life. In 
general, these infants came from fami- 
lies living under very poor socioeco- 
nomie conditions. Group C consists of 
infants born in Sinai Hospital and 
eared for in the premature nursery 
there. These infants were white and 
came from a considerably higher socio- 
economic level of society. 

The infants in Groups A and B, 
eared for in the Harriet Lane Nursery, 
include only well premature infants 
who were cared for by essentially the 
same techniques, and were given a 
formula consisting of partially 
skimmed milk (Alacta*) with 10 per 
cent dextrimaltose added to give a 
value of approximately one calorie per 
cubie centimeter (0.98 calorie per 
eubie centimeter). All feeding by 
mouth was withheld for twenty-four 
to forty-eight hours, and in the very 
small infants occasionally for as long 
as five days, then 5 per cent glucose 
solution was offered in small quantities 
for twelve to twenty-four hours before 
milk feedings were started. (Paren- 
teral fluids were given where necessary 
to meet body fluid and electrolyte re- 
quirements.) The milk formula was 
then offered in small, but gradually in- 
creasing, amounts, allowing an increase 
of approximately ten calories per kilo 
of body weight per day until an intake 
of 120 to 130 calories per kilo of body 
weight per day was reached at 10 to 


*Mead Johnson & Company. 
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14 days of age. The method of feed- 
ing, whether by gavage, medicine 
dropper, or nipple, was determined by 
the condition of the infant and its abil- 
ity to suck and swallow. Supple- 
mentary vitamins A, C, and D were 
started on the fifth to seventh day of 
life. When the infant’s weight 
reached approximately 2,200 grams, 
the formula was changed, in prepara- 
tion for discharge from the hospital, 
to a mixture consisting of equal parts 
of evaporated milk and water, with 5 
per cent carbohydrate added, giving a 
ealorie value of 0.86 calorie per cubic 
centimeter of formula. 

The forty-seven infants in Group A 
were admitted to the Harriet Lane Pre- 
mature Nursery from June, 1947, to 
October, 1948. They were fed as pre- 
viously outlined, and feedings were ad- 
justed every two to three days so that 
an average intake of 120 to 130 calories 
per kilo of body weight per day was 
maintained. 

The fifty-one infants in Group B 
were admitted to the Harriet Lane Pre- 
mature Nursery between October, 1948, 
and May, 1949. They were treated in 
the same manner as the infants in 
Group A excepting that after two 
weeks of age the amount of formula 
offered was increased in accordance 
with the desires of the infant. No 
formula was foreed upon an infant, 
but if the infant appeared hungry and 
willing to take more the amount was 
gradually increased. In this group, 
the infant taking the smallest amount 
averaged 121 calories per kilo of body 
weight per day while the one taking 
the largest amount averaged 195 calo- 
ries per kilo of body weight per day. 

The forty-seven infants in Group C 
were born and eared for at Sinai Hos- 
pital from July, 1947, to January, 
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1949. The routines used in the nurs- 
ery differed only slightly from those 
used in the Harriet Lane Nursery. The 
Sinai infants were fed a formula of 
half skimmed milk with 714 per cent 
dextrimaltose added, with a caloric 
value of 0.85 calories per cubic centi- 
meter. Feedings were started twenty- 
four to forty-eight hours after birth 
and cautiously inereased by 2 ¢.c. in- 
erements to the point of tolerance. In 
other respects, weighing, vitamins, 


bathing, and general nursing care was 
quite similar. 


RESULTS AND DISCUSSION 


Observations as to calorie intake per 
kilo of body weight, number and char- 
acter of stools, regurgitation or vomit- 
ing were recorded on each infant’s 
chart every day. The infants were 
weighed three times weekly. In com- 
puting this data the calorie intake for 
each infant from the time he reached 
2 weeks of age until he reached 2,500 
grams in weight or was discharged 
from the hospital was averaged, as 
were the number of bowel movements 
per day during the same period. The 
infants in each group, A, B, and C, 
were then separated, for the purposes 
of comparison, on a basis of birth 
weight, into three groups; those weigh- 
ing 1,000 grams or less; those of 1,001 
to 1,500 grams, and those weighing 
1,501 to 2,000 grams. Six of the forty- 
seven infants in Group A were dis- 
charged from the hospital weighing 
between 2,400 and 2,500 grams; two 
were discharged weighing between 
2,000 and 2,100 grams. Five of the 
fifty-one infants in Group B were dis- 
charged weighing between 2,070 and 
2,380 grams. Seven of the forty-eight 
infants in Group C were discharged 
weighing between 2,225 and 2,395 
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grams. The number of days necessary 
to reach 2,500 grams was estimated on 
the basis of previous weight gain for 
each infant and added to the number 
of days spent in the hospital. 

The results obtained may be seen in 
Table I. No diarrhea was encountered 
in any of the infants. One infant in 
troup A vomited three times; two in- 
fants in Group B vomited, one once, 
the other on two occasions. There was 
no significant increase in the number 
of stools per day in the two groups of 
infants cared for in the Harriet Lane 
Home. 

It may be seen by referring to Table 
I that in each weight group there was 
a very significant rise in the average 
daily weight gain as the caloric intake 
was increased, and that there is a cor- 
responding decrease in the number of 
days of hospitalization necessary to 
reach a satisfactory weight for dis- 
' charge. It is of interest that there is 
a greater difference between the results 
obtained in the two groups of babies 
eared for in Harriet Lane than there is 
between those babies in Harriet Lane 
with a relatively high caloric intake 
(Group B) and those cared for at 
Sinai, who had an even higher caloric 
intake. It can readily be seen from 
Table I that the babies at Sinai at 2 
weeks of age had not only regained 
their birth weight, but on the average 
surpassed this by a significant amount. 
This ultimately helped in reducing the 
total days of hospitalization. This can 
be explained by the fact that these 
babies received a higher caloric intake 
during the first two weeks of life than 
did those at the Harriet Lane Home. 
The babies at Sinai averaged 3.9 and 
4.1 stools per day as compared with 
2.2 and 2.1 for the babies in Harriet 
Lane Home, suggesting that a larger 
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amount of the calories given was not 
utilized than was the case in Harriet 
Lane infants. 
CONCLUSION 

Although the results of this experi- 
ment do not prove that high caloric 
diet are necessarily the optimum diets 
for premature infants, it is demon- 
strated that high caloric feedings will 
increase the average daily weight gain 
and will. reduce the infant’s hospital 
stay significantly. Furthermore, that 
if the formula is increased cautiously 
and in accordance with the infant’s de- 
sire, no ill effects are observed. 


SUMMARY 


Three groups of premature infants 
were compared as to their daily caloric 
intake, weight gain, and length of hos- 
pital stay. 

1. Group A fed the usual 120 to 130 
calories per kilo of body weight per 
day after 10 to 14 days of age showed 
the smallest weight gain and longest 
period of hospitalization. 

2. Group B fed on a semidemand 
schedule after the second week of life 
showed a greater daily weight gain and 
required a correspondingly shorter 
period of hospitalization. 

3. Group C fed on a demand sched- 
ule after the second day of life showed 
the greatest average daily weight gain 
and the shortest period of hospitaliza- 
tion. 


The authors are indebted to Mrs. Norman 
Schaff for her help in assembling the data. 
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TREATMENT OF HYPERTHYROIDISM WITH 
RADIOACTIVE IODINE 


GILBERT B. Forses, M.D., DALLAS, Texas, AND ANNE M. PERLEY, M.A., 
St. Louis, Mo. 


LTHOUGH internal radiation 
with radioactive iodine is being 
widely used in the treatment of hyper- 
thyroidism in adults, there are few re- 
ports concerning the response of the 
juvenile thyroid to this relatively new 
therapeutic agent. The opportunity 


of using radioiodine in treating an 11- 
year-old Negro female with a diffuse 
toxie goiter and rheumatic heart dis- 
ease was presented to us in 1948. The 


details of her response to internal ra- 
diation therapy are the subject of this 
report. 

CASE REPORT 

The patient, A. G., an 11-year-old 
Negro girl, was admitted to the St. 
Louis Children’s Hospital on Oct. 12, 
1948. She was the sixth of eleven 
siblings. The maternal grandmother 
is said to have had hypertension and a 
goiter. Parents and siblings were in 
good health. 

The patient enjoyed good health un- 
til the age of 71% years, at which time 
(February, 1945) she was admitted to 
the Homer G. Phillips Hospital of St. 
Louis. There a diagnosis of acute 
rheumatic fever with pericarditis and 
bronchopneumonia was made. At that 
time she received sulfathiazole for a 
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period of five weeks. Her tonsils and 
adenoids were removed in June, 1945, 
and she was discharged from the hos- 
pital shortly afterward. Slight full- 
ness of the neck in the region of the 
thyroid was noted during her hospital 
stay, but there were no other symptoms 
suggestive of thyroid dysfunction. 


The patient was seen at regular in- 
tervals in the Cardiae Clinie at the 
St. Louis Children’s Hospital until 
March, 1946. On a regime of restricted 
activity she gained weight satisfac- 
torily and had no complaints. At the 
time of her last visit to the clinic, rest- 
lessness, tachyeardia, and fibrillary 
movements of the protruded tongue 
were noted, and it was thought that 
she might be developing chorea. 


However, she failed to return to the 
clinie and was not seen again until 
August, 1946, at which time she was 
admitted to the Homer G. Phillips 
Hospital, complaining of fever, vomit- 
ing, and pain in the abdomen and right 
hip region. Physical signs of rheu- 
matic heart disease with mitral valvu- 
litis were again noted. Symptomatic 
measures and bed rest resulted in re- 
lief of symptoms, although her pulse 
remained elevated (average 110). A 
fine tremor of the hands and tender- 
ness and enlargement of the thyroid 
became evident, and a diagnosis of 
hyperthyroidism (diffuse toxie goiter) 
was made. The basal metabolic rate 
(ealeulated by means of the Wetzel 
Grid) was +36 per cent. Lugol’s solu- 
tion (5 drops three times daily) was 
given over a period of ten weeks, and 
she was kept in bed. The thyroid 
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gland decreased somewhat in size; she 
gained 5 pounds in weight, and her 
pulse fell to an average rate of 90 dur- 
ing this period. However, because the 
basal metabolic rate remained elevated 
(+88 per cent), prophylthiouracil ther- 
apy (75 mg. daily) was instituted in 
December, 1946. During the first six 
weeks of this new therapeutic regime 
her general condition failed to im- 
prove. Tachycardia and excessive per- 
spiration became pronounced; the 
basal metabolic rate remained elevated 
(+31 per cent), and surgical thyroidec- 
tomy was seriously considered. Her 
general condition soon began to im- 
prove, however, and the drug was con- 
tinued. By the time of discharge from 
the hospital in March, 1947, she had 
gained an additional 5 pounds in 
weight, and the basal metabolic rate 
was +27 per cent. Instructions to con- 
tinue propylthiouracil were given. 

The patient was next seen by us on 
Sept. 28, 1948, with classical signs 
of thyrotoxicosis. She had taken pro- 
phylthiouracil for only about a month 
following her discharge from the hos- 
pital eighteen months previously. She 
had no particular complaints until 
early in 1948 when ‘‘nervousness,’’ 
excessive appetite, and hyperactivity 
developed. She began to lose weight; 
her eyes became prominent; sweating 
was profuse, and she complained of 
palpitation and tremor. 

On admission to the St. Louis Chil- 
dren’s Hospital on Oct. 12, 1948, at 
the age of 11 years, she appeared rest- 
less, apprehensive, and chronically ill. 
Her temperature was 37.8° C. (rectal), 
pulse 120, respirations 24, and blood 
pressure 160/74. Tremor of the hands 
and of the protruded tongue and slight 
exophthalmos without lid lag on down- 
ward gaze were present. The thy- 
roid was diffusely enlarged, measuring 
5 x 7 em. in size, nontender, freely 
movable, and exhibited no bruit. The 
trachea was not displaced. The heart 
was overactive; a systolic thrill and 
murmur were noted in the apex region. 
The lymph nodes were not enlarged. 
The tip of the spleen could be felt be- 
neath the left costal margin. 
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Laboratory studies revealed the fol- 
lowing: Hemoglobin 11.8 Gm. per 
cent, red blood cell count 4,800,000 
per ¢.mm., white blood cell count 6,200 
per ¢.mm., with a differential count 
of 1 juvenile, 4 stabs, 59 segmentals, 
33 lymphocytes, and 3 monocytes. 
Urinalysis was not abnormal, and the 
blood Kline and intradermal tubereu- 
lin tests Were negative. The electro- 
cardiogram was normal, and the sedi- 
mentation rate was 0.1 mm. per min- 
ute. A chest roentgenogram showed 
normal lung fields and cardiac sil- 
houette except for slight fulness in the 
region of the pulmonary conus. The 
serum cholesterol was 159 mg. per cent. 


Frequent determinations of the 
basal metabolic rate were made during 
the first ten days of hospitalization, 
and these ranged from +45 to +58 per 
cent. The patient’s pulse and blood 
pressure remained elevated. She slept 
poorly and was extremely restless. 


After it was ascertained by means of 
a tracer dose of I'** that the thyroid 
would collect radioiodine in a sufficient 
quantity to suggest a successful radia- 
tion effect, a therapeutic dose of radio- 
iodine (5 me., earrier-free) was admin- 
istered by mouth in a single dose. The 
patient’s subsequent course in respect 
to weight, basal metabolic rate, and 
serum cholesterol are depicted in Fig. 
1. 


Except for a gain in weight, there 
was little change in the patient’s clin- 
ical course for the first four weeks. 
The temporary elevation in _ basal 
metabolic rate during the third week 
was not accompanied by any change 
in symptoms or signs of thyrotoxicosis. 
The basal metabolic rate dropped ab- 
ruptly in the fifth week to +15 per 
cent, +23 per cent, and the pulse fell 
to an average value of 100. During 
the sixth week, a decrease in restless- 
ness, exophthalmos, and in tremor of 
the extremities was noted, and the 
blood pressure fell to 135/85. 


The patient was carefully observed 
for evidences of radiation sickness. 
Frequent blood counts were made, and 
a mild leucopenia (white blood cell 





160 


count 3,600 with 48 per cent segmented 
forms) and anemia (red blood cell 
count 3,850,000, hemoglobin 9.0 Gm. 
per cent) without thrombocytopenia 
occurred during the second week. The 
blood count then rose rapidly, and at 
the time of discharge from the hospital 
five weeks after therapy it was as fol- 
lows: Hemoglobin 10.9 Gm. per cent, 
red blood cell count 5,900,000, white 
blood cell count 7,400 with a differen- 
tial count of 5 stabs, 1 eosinophile, 62 
Serum 


Cholesterol 
Me% 
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The size of the thyroid gland gradual], 
decreased until it measured approxi 
mately 3 x 4 em., and it has remained 
that size. The gland became quit 
firm in consistency about two months 
after therapy but later softened, so 
that at the present writing its con 
sistency is normal. Because of the 
reduction in basal metabolic rate to 
definitely subnormal values (lowest 


reading —35 per cent), the patient was 
given thyroid hormone orally, % gr. 
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segmentals, 30 lymphocytes, and 2 
monocytes. Urinalyses revealed no ab- 
normal findings, and serum calcium 
and phosphorus were normal. 

By January, 1949, some ten weeks 
after radioiodine therapy, the patient 
exhibited no symptoms or signs of thy- 
rotoxicosis, other than the persistence 
of mild hypertension and slight ex- 
ophthalmos. The blood pressure did 
reach normal in July, 1949, and has 
remained normal (120/80) to date. 


daily for six months. Despite the low- 
ered metabolic rate, she evidenced no 
symptoms of hypothyroidism, and the 
serum cholesterol did not rise to ab- 
normal heights. 

The patient’s clinical course has 
been entirely satisfactory; she re- 
turned to school three months after 
therapy and has been able to engage 
in normal physical activity. Enlarge- 
ment of the breasts was noted in July, 
1949, and menarche occurred in Jan- 
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uary, 1950, at the age of 12 years, 2 
months. Menses have been regular 
since. At the time of writing (July, 
1950) the basal metabolic rate was —7 
per cent, blood pressure 125/85, serum 
cholesterol 128 mg. per cent, and the 
thyroid uptake of radioiodine was 
within the normal range. The cardiac 
findings were unchanged, and investi- 
gation failed to reveal any cause for 
the loss of weight noted during the 
preceding eight months except that the 
dietary regime at home had been inade- 
quate. 
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for background correction. The thy- 
roid activity was compared to that of 
an aliquot of the administered radio- 
iodine placed within a thin-walled glass 
cylinder measuring 3 em. in diameter 
and 4 em. in length. The upper curve 
is consistent with a diagnosis of hyper- 
thyroidism, while the lower curve re- 
veals an uptake within normal 
limits.® ® 
DISCUSSION 


External radiation therapy has been 
used occasionally with success in ju- 


UPPER CURVE—AT TIME OF TREATMENT: 5 mc r!>! 


LOWER CURVE—2I MONTHS LATER: 50 pe 1'> 





Fig. 


time of therapy (upper curve) and again twenty-one months later (lower curve). 


ie © 2 21 22 


2.—Thyroid uptake curves (corrected for decay) of radioiodine (I) measured at 


Carrier-free 


iodine was given on the first occasion, whereas 0.1 ag. of stable iodine was added to the 


tracer dose given later. 
uptake : 
occasion and 55 per cent on the second. 


Urinary excretion of radioiodine was inversely proportional to thyroid 
The forty-eight-hour excretion was 12 per cent of the administered dose on the first 


For purposes of calculating the radiation dose received by the thyroid, these curves were 
redrawn with ordinate values in terms of microcuries of I™ per gram of tissue, the lower one 
being extrapolated to zero beyond the last day of observation see footnote, page 162). 


Details of thyroid uptake of radio- 
iodine during treatment and again 
twenty-one months later are illustrated 
in Fig. 2. Uptake was measured on 
the first oceasion with a Lauritsen elec- 
troseope at a distance of 23 em. from 
the neck, readings being taken before 
and after shielding the thyroid area 
with two inches of lead. On the second 
oceasion, readings were taken with a 
lead shielded Geiger tube at a distance 
of 15 em., using the thigh reading 


venile hyperthyroidism. Ginsburg re- 
ported satisfactory results from the use 
of a collar containing radium needles 
in five adolescent girls. The dosage 
employed ranged from 5,300 to 24,000 
milligram-hours at a distance of 3 em. 
from the thyroid gland; this roughly 
corresponds to a total dosage, at the 
gland surface, of 4,900 to 11,200 roent- 


gens. Fear of skin burns and radia- 





162 


tion sickness, together with the fact 
that large doses must be employed, un- 
doubtedly has tended to restrict the 
use of external radiation with either 
x-rays or radium in the treatment of 
this disease. 

On the other hand, radioiodine de- 
livers radiation directly to the thyroid 
gland, and other regions of the body 
receive a relatively small dose. Soley 
and Miller included two 9-year-olds 
and three 17-year-olds in their series 
of patients treated with radioactive 
iodine. Dosage was given on the ba- 
sis of estimated thyroid weight and 
ranged from 0.8 to4 me. The patients 
returned to normal in from two and 
one-half to six months, and their re- 
sponse to radioiodine therapy was 
judged to be satisfactory. Gordon and 
Albright included sixteen children 12 
to 19 years of age in their recently 
Response to therapy 


reported series.’ 
was considered satisfactory; details of 
dosage and subsequent clinical course 
for this particular age group were not 
given in their paper. 

Radioactive iodine offers certain ad- 
vantages over other types of therapy 


in thyrotoxicosis: It is administered 
as a single dose orally, a second or 
third dose being given at-a later date 
if necessary, and, therefore, many pa- 
tients can be treated as out-patients; 
acute toxie effects are infrequent, and 
most patients do not experience radia- 
tion sickness; the patient avoids the 
unpleasantness and risks attendant on 


*This value 


is obtained by plotting the amount of radioiodine present 
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surgical thyroidectomy and the need 
for close observation necessary during 
administration of one of the thiouraci! 
derivatives; fortunately, the parathy- 
roid glands are quite resistant to radia- 
tion effects, and tetany is not a thera- 
peutic complication. These features 
account for the wide acceptance of 
radioiodine as the agent of choice in 
treating adult hyperthyroidism. 

For the patient herein reported, ra- 
dioiodine therapy seemed justified; she 
had failed to respond in a satisfactory 
manner to Lugol’s solution; she had 
failed to cooperate to the degree 
necessary to insure success with pro- 
pylthiouracil, and the risks of surgical 
thyroidectomy were increased by the 
presence of rheumatic heart disease. 

Most authors, in discussing the use 
of radioiodine therapy, caution against 
its use in patients younger than middle 
age; presumably, fear of possible car- 
cinogenie effects accounts for this at- 
titude. Calculations of the radiation 
dose received by the thyroid gland of 
our patient according to accepted 
methods* results in a figure of 5,600 
roentgens (roentgen equivalent physi- 
eal), delivered over a period of about 
twenty days. Similar calculations of 
the radiation dose to the thyroid gland 
as a result of the tracer dose of I” 
yield a figure of 38 roentgens. Radio- 
iodine was first used in the treatment 
of patients some nine years ago,® and 
to date there have been no reports of 


in the thyroid 


gland, in terms of microcuries per gram of tissue, against time, calculating the area under 


this curve, and applying the formula (courtesy Mr. William B. 


Ittner) : 


1.33 X 10° x EX 1.6 x 10-* x as © (t) at, where 

1.33 x 10 is the number of disintegrations per microcurie per hour, 

E the average energy of the beta rays in million electron volts, (Mev), 

1.6 X 10-* the energy released (in ergs) per Mev., 

and C is the concentration of P™ in the thyroid gland in terms of microcuries per gram. 

Divison by 83 converts energy in ergs to roentgens. 
This gives the radiation dosage from beta ray activity, to which 10 per cent is added as 
an approximation of the gamma ray contribution. 
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a carcinoma developing in any patient 
so treated. Chapman and Evans in a 
recent review* emphasized the fact that 
radiation-induced cancer in human be- 
ings has always been the result of 
long-continued exposure. It is of in- 
terest to note that in our patient, al- 
though it is impossible to estimate the 
amount of radiation received by the 
ovaries as a result of treatment, men- 
arche occurred at 12 years, 2 months 
of age, and menstrual periods are con- 
tinuing normally. 

The technical difficulties involved in 
the use of this new therapeutic agent 
limit its use at present to treatment 
centers possessing the necessary equip- 
ment to insure proper dosage to the 
patient and to protect medical and 
technical personnel from excessive ra- 
diation exposure. By virtue of the 
fact that radioiodine acts through 
destruction of thyroid tissue, over- 
dosage may result in permanent hypo- 
thyroidism. We were fortunate in ob- 
taining helpful advice from the De- 
partments of Internal Medicine and 
Radiology whose radioiodine programs 
had been in progress for some time. 

It is not our intent to suggest that 
radioactive iodine should be the treat- 
ment of choice in juvenile hyperthy- 
roidism but rather to point out its use- 
fulness in certain selected patients. 
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SUMMARY 


1. A case of diffuse toxic goiter in 
an 11-year-old female is reported in 
which radioactive iodine therapy re- 
sulted in satisfactory relief of signs 
and symptoms of the disease. 

2. Details of the patient’s response 
to therapy are presented. 

3. Radioiodine uptake curves of the 
thyroid gland obtained at the time of 
treatment and again twenty-one 
months later are presented. 
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SOME OBSERVATIONS ON THE USE OF ADRENOCORTICOTROPIC 
HORMONE IN ATOPIC DERMATITIS IN INFANCY 
ANGELO DiGrorGe, M.D., Ann WaLpo E. NEeLson, M.D. 
PHILADELPHIA, Pa. 


HERAPY of 
lesions in infancy leaves much to be 
desired. In the common variety of in- 
fantile eczema, in which the lesions are 


atopie eezematous 


largely limited to the face and sur- 
rounding area with occasional involve- 
ment of the flexor surfaces of the elbow 
and knee, temporary improvement is 
often obtained with 
When the lesions cover most or all of 
the body, as in the type designated by 
Hill as atopic erythroderma,' therapy 
rarely influences the course of the dis- 
It is be- 


local measures. 


ease to a significant extent. 
cause of this unsatisfactory experience 
that the results to be reeorded here, 
which have been observed following 
administration of adrenocorticotropic 
hormone (ACTH*), seem significant. 
In two therapeutic periods for each 
of three infants with generalized atopic 
eezema, remissions, which were com- 
plete or nearly so, were observed after 
short courses of ACTH administration. 
The clearing of the skin lesions and the 
abatement of the itching were so 
prompt in each instance and the re- 
erudesecence so consistent following 
cessation of therapy that there would 
appear to be no doubt of the thera- 


peutie cause and effect. 
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CASE REPORT 


Case 1.—D.D., a male infant, 714 
months of age, was admitted to St. 
Christopher’s Hospital for Children on 
May 23, 1950, with generalized atopic 
eczema. Although the rash had first 
appeared on the cheeks at three weeks 
of age, it was restricted to the face and 
flexor surfaces of the extremities for 
the first six months of life. During 
those months, there had been many 
formula changes, including evaporated 
and whole cow’s milk, goat’s milk, and 
Mullsoy, without any appreciable 
change in the skin lesions. Other foods 
that the infant had been given and 
which did not alter the skin lesions 
were cream of rice, barley cereal, car- 
rots, applesauce, and peaches. When 
the infant was 6 months of age, the 
rash became generalized. 

The infant was well developed and 
well nourished, weighing 20 pounds, 
1314 ounces. With the exception of 
the palms of the hands, the soles of 
the feet, and a small part of the diaper 
area, the entire skin surface was in- 
volved. The skin was quite red, some- 
what edematous, and there was some 
sealing of a seborrheic nature. There 
were lesions in all stages of develop- 
ment from the papule to the vesicle, 
some of which were covered with sticky, 
vellow crusts. Pruritis was intense, 
and there were many excoriations, but 
there did not appear to be an appreci- 
able element of secondary infection. 

The infant was placed on a pliofilm- 
covered mattress and was restrained to 
prevent seratching. The diet consisted 
of a Nutramigen formula, cream of 
rice, and the water-soluble vitamins in 
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the forms of ascorbie acid and Desynon. 
Mineral oil was used to cleanse the 
skin, and wet dressings of aluminum 
acetate solution were applied. 

After one week on this regimen, 
there was less weeping, but the skin 
was still markedly erythematous, thick- 
ened, and scaling; there had been little 
real improvement. The pruritis was 
still intense. 

On May 30, the administration of 
ACTH was begun with doses of 5 mg. 
at intervals of six hours. At the same 
time the entire diet was replaced with 
a formula of Lonalae (low sodium con- 
tent) with 1 Gm. of potassium chloride 
added per day. Within twenty-four 
hours much of the erythema had sub- 
sided, and after seventy-two hours it 
had entirely disappeared. The itching 
appeared to be relieved within forty- 
eight hours, although some scratching 
persisted. After a six-day course of 
treatment, the skin was entirely clear 
of any eezematous lesions with the ex- 
ception of some slight roughening. 

ACTH was discontinued on June 5; 
the skin remained clear for several 
days, after which there was gradual 
recrudescence of the eezema. On June 
14, another course of therapy was in- 
stituted in the same dosage and was 
continued for three days. Again, after 
twenty-four hours, the erythema had 
disappeared, and after the third day of 
treatment the skin appeared to be com- 
pletely clear. When the ACTH was 
discontinued, coal tar ointment was ap- 
plied in the hope that a relapse could 
be prevented. After several days, the 
erythema reappeared and was followed 
by return of some of the vesicular and 
papular lesions, but these were now 
limited to the face, chest, and flexor 
surfaces of the extremities. 

On June 28, a new skin eruption was 
noted superimposed on the eczema, 
consisting of discrete vesicular lesions, 
varying in size from a few milli- 
meters to 1 em. There was a mild 
febrile response. There had been no 
known contact with a recently vaccinat- 
ed person and no viral studies were 
carried out, but clinically the lesions 
appeared to be compatible with a diag- 
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nosis of Kaposi’s varicelliform erup- 
tion. Aureomycin was administered, 
following which the lesions subsided, 
and the patient became afebrile within 
four days. 

On July 6, when the infant was dis- 
charged to the care of his private 
pediatrician, there was eczematous in- 
volvement of the cheeks and flexor sur- 
faces of the extremities. Six weeks 
after discharge from the hospital, the 
skin was relatively free of eczema with 
the exception of slight involvement of 
his legs; during this time there was no 
medication except pyribenzamine. 


Case 2.—J.C., a white female infant, 
514 months of age, was admitted to. St. 
Christopher’s Hospital for Children on 
June 5, 1950, with generalized atopic 
eczema. The eczema, which had been 
present since 6 weeks of age, had 
started on the cheeks and had remained 
localized until two months prior to 
admission when it had become general- 
ized. Many dietary changes which in- 
eluded formulas of evaporated milk, 


whole milk, goat’s milk, and Mullsoy, 
and a strict ‘‘eezema regimen’’ at home 
had failed to alter the progress of the 
eczema. 

At the time of admission to the hospi- 
tal, she was well developed and well 
nourished, weighing 12 pounds, 1014 


ounces. There was a generalized weep- 
ing rash on an erythematous base with 
the skin being thickened and scaly. 
There were excoriations over most of 
the body as evidence of extensive 
scratching. She was placed on a plio- 
film-eovered mattress and was re- 
strained to prevent scratching. Mineral 
oil was used to cleanse the skin and a 
1:10,000 solution of Zephiran Chloride 
was used three times a day as a local ap- 
plication. The diet was limited to a 
Nutramigen formula, and phenobar- 
bital was used as a sedative. Initially, 
there appeared to be some improve- 
ment of the eczema, but when on June 
9 the formula was changed to Lonalae 
(low sodium content) with 1 Gm. of 
sodium chloride added, there was a 
flare-up of the skin lesions. On June 
14, the administration of ACTH was 
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begun with doses of 5 mg. at intervals 
of six hours. The sodium chloride in 
the Lonalae formula was replaced with 
potassium chloride. Twenty-four hours 
later, there was dramatic improvement 
of the skin; most of the erythema had 
disappeared, and the lesions were drier. 
By the fourth day of therapy, the in- 
fant showed further improvement; she 
was more comfortable, had no erythe- 
ma, and there were less sealing and 
thickening of the skin. The admin- 
istration of ACTH was discontinued on 
June 18, and two days later there was 
recurrence of the skin lesions. On June 
20, a second course of ACTH was 
started using the same dosage, and 
again there was improvement which 
was apparent within twenty-four 
hours. By June 23, after sixteen doses 
of ACTH, the skin looked better than 
at any time since admission. All of 
the erythema and weeping had disap- 
peared, and the roughening and thick- 
ening had markedly improved. After 
the second course of ACTH, lanolin 
and Aquaphor ointment was applied 


locally in an attempt to maintain the 


improvement. Again in several days 
there was a remission. 


On June 30, the infant was dis- 
missed from the hospital to be followed 
in the out-patient department. In spite 
of various local treatments, antihista- 
minies, and a hypoallergenic milk, 
there has been no marked improvement. 


Case 3.—R.A., a white male child, 
26 months of age, was admitted to St. 
Christopher’s Hospital for Children 
on June 5, 1950. He had had eezema 
of short duration localized on the 
cheeks when he was 3 months of age, 
but was free of any skin lesion until 
November, 1949, at which time the 
flexor surfaces of his arms and legs 
became involved with eczematous le- 
sions. Although there had been periods 
of partial remission and exacerbation, 
no etiological relationships had been 
noted, and in February, 1950, the rash 
beeame more generalized. There was 
marked pruritis during this time: 
About one week prior to admission, a 
mass developed behind the left ear. 
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At the time of admission, he weighe: 
24 pounds; the temperature was 101 
F. In addition to large inguinal, axil 
lary, and cervical nodes, there was a 
large, slightly fluetuant mass behind 
the left ear. The skin was covered with 
an exfoliative, seborrheic type of der- 
matitis which involved all parts of the 
body including the sealp, palms, and 
soles. There was no weeping except 
on the lower extremities which were 
covered with yellowish crusted lesions 
of an impetiginous nature. He was 
extremely unhappy and scratched con- 
tinuously. 


The child was placed on a pliofilm- 
covered mattress and was restrained 
from scratching. He was started on 
a full diet including whole milk, egg, 
cereal, meat, and orange juice. The 
skin was cleansed with mineral oil, and 
Aquaphor ointment was applied. 
Aureomycin and phenobarbital were 
given orally. 


The temperature rose to 103° F 
within the next twenty-four hours, and 
the postauricular abscess became more 
fluetuant. This lesion was incised and 
drained, and the temperature returned 
to normal. After eleven days of aureo- 
mycin therapy, much of the adenop- 
athy had subsided and all evidence of 
secondary infection had disappeared; 
however, the skin remained unchanged 
in other respects. The marked desqua- 
mation involving the entire skin sur- 
face persisted, and in spite of antihista- 
minies and heavy sedation with pheno- 
barbital, the pruritis continued, and he 
- constantly irritable and unecomfort- 
able. 


On June 16, administration of ACTH 
in a dosage of 8 mg. at intervals of 
six hours was begun. Within twenty- 
four hours there was less desquama- 
tion and pruritis, and by June 20, all 
the desquamation had ceased, and, al- 
though no longer restrained, he did 
not seratch himself. For the first time 
since admission he was noted to smile. 
There was no change in the therapy or 
in the diet during the course of ACTH, 
with the exception of a gradual reduc- 
tion in the amount of phenobarbita! 
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administered until none was necessary. 
‘he skin remained completely clear for 
me week after the administration of 
ACTH was discontinued. There was 
slight itching, but not enough to war- 
rant restraints. Thereafter, there was 
a gradual relapse, with roughening and 
thickening of the skin, followed by 
desquamation, erythema, and increas- 
ing pruritis. By July 31, the skin 
looked about the same as before treat- 
ment with ACTH. 

At this time, ACTH was again 
administered in single daily doses of 
10 mg. There was gradual improve- 
ment in the skin lesions, and by July 
25, the skin was less erythematous and 
showed less sealing. Pruritis had sub- 
sided. Although the single daily dose 
of ACTH was continued, by July 29 
there was definite evidence of exacer- 
bation of the skin lesions and the pruri- 
tis was intense. On July 29, the dosage 
of ACTH was increased to 10 mg. at 
intervals of four hours. Within forty- 


eight hours there was no erythema or 
scaling of the skin, and the child again 


was comfortable. On July 21, the 
dosage of ACTH was reduced to 10 
mg. at intervals of twelve hours. The 
improvement was maintained for forty- 
eight hours, and the dosage of ACTH 
was further reduced to 5 mg. at inter- 
vals of twelve hours. Within forty- 
eight hours, there was a slight but def- 
inite relapse manifested by erythema 
and roughening of the skin. Once 
again the dosage of ACTH was in- 
creased to 10 mg. at intervals of twelve 
hours. On August 4, in spite of the 
fact that this dosage had previously 
appeared to be adequate to control the 
eezematous lesions, this was not the 
case at this time. On August 11, the 
administration of ACTH was discon- 
tinued. Even though there had been 
a definite relapse during the time that 
small doses of ACTH were being 
administered, the child was in better 
condition than he had been prior to 
therapy with ACTH. On August 19, 
he was discharged weighing 27 pounds, 
10 ounces, 3 pounds, 10 ounces more 
than at the time of admission and in a 
much improved physical state. 
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DISCUSSION 

Though the offending allergens were 
not demonstrated in any of the three 
patients, there was little doubt but that 
each of them had an atopic form of 
generalized eczema. The skin mani- 
festations of D.D. and J.C. were in a 
more acute stage of inflammation than 
were those of R.A. and exhibited more 
of a generalized erythema. In each 
of them widespread seborrhea was 
present, but in the case of R.A. it was 
extreme. It may be that the ages of 
the infants or the duration of the der- 
matitis may have in some way affected 
the skin responses, but except for the 
variations in the degree of erythema 
and seborrhea, whatever the reason, 
there were no marked differences in 
the clinical patterns. 

The promptness of the subsidence of 
the skin lesions and of the itching fol- 
lowing administration of ACTH in 
each of the six therapeutic periods was 
dramatie and left little doubt of the 
causal relationship. In view of the 
dangers of prolonged administration of 
ACTH, it would not seem justified to 
use this hormone as a therapeutic agent 
for eczema except as a temporary ad- 
junct during periods of unusually 
severe activity of the eczematous le- 
sions and perhaps during intercurrent 
localized or generalized infections. In 
such instances, ACTH may have a def- 
inite usefulness. To what extent the 
course of the varicelliform (Kaposi’s) 
eruption in D.D. was influenced by the 
administration of ACTH cannot be 
stated. Perhaps the relative inactivity 
of the eezematous lesions at the time 
contributed to the mild course of the 
intercurrent skin infection. At any 
rate, the general manifestations were 
much less severe than is usually the 
case, and the course was less prolonged. 





168 


We have relatively little data con- 
cerning prolonged administration of 
small maintenance doses of ACTH, but 
the results with R.A. were not en- 
couraging; Randolph? has had similar 
experience. Until further data are 
available, it cannot be stressed too 
strongly that continued administration 
should not be employed in general 
practice. It should be stated, however, 
that no evidences of untoward results 
attributable to the ACTH were noted 
during the relatively short periods of 
time that each infant received the hor- 
mone. 

It may be that the most significant 
factor in the effect of ACTH on gen- 
eralized atopic eczema in infants is the 
provision of a tool for the further 


study of this disease. It would appear 


that the statement of Hill,* that eezema 
in the young has as its basis an abnor- 


mality of constitution that cannot be 
changed, may require revision in view 
of the that the 
adrenal steroids are capable of alter- 


amassing evidence 


ing the allergie tissue response which 
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results from union of antigen and anti- 
body.* 
SUMMARY 

It has been demonstrated that 
adrenocorticotropic hormone (ACTH) 
is effective in producing remissions in 
generalized atopic eczema (atopic 
erythroderma, Hill). The disease be- 
comes reactivated following cessation of 
the hormonal therapy. The evidence 
available at the moment does not indi- 
cate that this agent has any place in the 
therapy of infantile eczema. except pos- 
sibly as a temporary adjunct during 
periods of unusual stress. Its use under 
such conditions is discussed. There was 
no evidence of untoward effects of 
ACTH on the infants treated for short 
periods of time in this study. 
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A STUDY OF THE PROPHYLACTIC VALUE OF CHLOROQUINE 
IN CHILDREN 


Hitprus A. POINDEXTER, Mep. Dir., U.S.P.H.S.* 
Monrovia, LIBERIA 


N SPITE of the large amount of 
| available knowledge of malariology 
and mosquitology, the human _ plas- 
modia still kill thousands of people 
each year in Asia, Africa, and parts of 
Central and South America; and con- 
tribute to the retardation in mental 
and physical growth and development 
of millions of people in tropical cli- 
mates around the globe. Even such 
temperate climates southern 
parts of the United States and the 
Mediterranean countries of Europe, 
Asia, and Africa do not entirely escape 
this seourge. 

The exigencies of World War II 
served to reactivate interest in malaria 
control and prevention, and gave im- 
petus to malaria studies on an unpre- 
eedented basis. During World War 
II, the American and British scientists 
operating under a coordinating com- 
mittee of the Office of Scientific Re- 
search and Development, quite often 
released facts which were applicable to 
military field operation and _contrib- 
uted materially to the health and mili- 
efficiency of allied personnel 
operating in areas of high malaria 
endemicity. Through their efforts 
they contributed to the healthy return 
of millions of young men to civilian 
life, free of the devitalizing effect of 
malarial relapses. In spite of the ex- 
cellent results of chemoprophylaxis 
and environmental control of malaria, 


as the 


tary 


*This work was done. while serving as 
Chief, Laboratory and Medical Research. and 
iter as Medical Director of the U. S. Public 
Health Mission in Liberia, 1947-1950. 
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related to the various emergency meas- 
ures and use of the releases of an ac- 
tivated scientific group, many men re- 
from service with 


turned military 


plasmodia in their systems. These men 
are still having relapses. 

During the greater part of the war, 
Atabrine was the drug of choice for 
limi- 
contraindica- 


malaria chemoprophylaxis. Its 
tations and 
tions were recognized in 1943, but it 
was not until SN-7618 (chloroquine) 
became available that a reasonable sub- 
stitute was used. 
hail chloroquine as superior to Ata- 
brine as a malaria prophylactic. It 
is certainly easier to administer to 
One tablet (0.3 Gm.) 
taken by mouth at weekly intervals 


oceasional 


Several investigators 


large groups. 


will prevent the disease as effectively 
as one tablet (0.1 Gm.) of Atabrine 
taken daily. They have the same de- 
fects in not acting on the sporozoite or 
extra-erytrocytic forms, and 
will prevent relapses in Plasmodium 
vivax and Plasmodium malariae in- 
fections. 


neither 


One hiatus in the available knowl- 
edge of SN-7618 
an effective chemoprophylactie is in 
the field of pediatrics. It is among 
children living in areas of high malaria 
endemicity that the disease is at its 
worst. While the adult may be the 
reservoir par excellence, the damages 
to the reticulo-endothelial system, the 


(chloroquine) as 


erythrocytes, the hemapoietic organs, 
and the central nervous system by the 
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anoxemia resulting from the destruc- 
tion of red blood corpuscles are more 
serious in the child; and, in fact, may 
so retard the normal, physical, and 
mental growth of the child until it 
will be impossible for him to become 
an economie or social asset to his 
country. The evil of the plasmodium 
is frequently attributed to destruction 
of the erythrocytes and pyrotoxin pro- 
This is only part of the evil 
beeause the with the 
erythrocytic-maturing factor (E.M.F.) 
and the removal of available iron so es- 
and 


duction. 
interference 


sential to hemoglobin formation 
funetion work a double hardship on 
tropical peoples living on a relatively 
low protein diet. The depression of 
the myeloblastic organs resulting in a 
neutropenia is another phase of chronic 
malaria which should be remembered. 

Most of the studies on chloroquine 
do not include children. In some 
parts of the United States, children 
have been ineluded in the studies, but 
there the dealing 
with a less fulminating type of malaria 
and in a practically controlled environ- 


investigators are 


ment. 

In Liberia, West Africa, where 
Plasmodium falciparum infection is 
the most prevalent of the malarias and 
where environmental control, except 
in the larger cities, is economically im- 
practical, at present we are setting up 


a group of long-range observations on 
This article reports on 80 
children between the ages of 2 years 


children. 


and 18 (140 
pounds) in one group, and 100 chil- 
age distribution in 
another group. These children live in 
two villages in the hinterland where 
a preliminary blood 
showed plasmodium in 42 per cent of 


(18 pounds) years 


dren of similar 


smear survey 
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the children. Histories on the firs’ 
group of 80 children revealed that 4+ 
per cent had one or more clinical at 
tacks of malaria during the eight 
month period prior to the beginning 
of the use of one (0.3 Gm.) chloroquine 
tablet per week, and 37 per cent of the 
second group of 100 cildren had one 
or more attacks of malaria during the 
twelve-month period prior to the use 
of a similar prophylactic dose of 
chloroquine. One tablet of chloroquine 
was given to each child at the same 
time each week, and no other type of 
malaria nor mosquito control was used. 

At the end of the twenty-month 
period of the prophylaxis in one group 
and the twenty-four-month period of 
the prophylaxis in the other group, the 
following results were obtained: 

4 per cent of the children had mild clini 
eal attacks of malaria during the periods. 

8 per cent of the children showed ma 
larial parasites in their blood smears—all 
P. falciparum rings. 

46 per cent of the children gave histories 
of.one or more symptoms which could be 
reasonably attributed to taking the drug, 
but none were serious nor showed symptoms 


of Lichen planus atypicus. The symptoms 
were distributed as follows: 
Slight headache 26% 
Transient itching 16% 
Dizziness or dyspnea 8% 
Abdominal pain, ‘‘colic,’’ 
or diarrhea 
Transient hematuria 
Nausea or vomiting 
Joint pains, increased 
muscular weakness 
or tremors 


These symptoms, when present, gen- 
erally oceurred during the first few 
weeks of therapy and were transient 

We, therefore, feel that 0.3 Gm. of 
chloroquine may be given weekly by 
mouth to children as young as 2 years 
of age (18 pounds) without serious 
danger and with good suppressible re 
sults. We, however, suggest that the 
initial dose be 0.15 Gm. in the smalle: 
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‘hildren given in the evening after a 
ieavy meal. Where dizziness occurs, 
the initial dose should be 0.15 Gm. 
taken at bedtime for the first few 
weeks. If no further symptoms de- 
velop, the dose may be increased to 
0.3 Gm. within three weeks and then 
continued at that dose. A follow-up 
on the two eases of hematuria showed 
no persistent nephritis. 
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CONCLUSION 
Chloroquine as a chemotherapeutic 
propylactic appears to be the most 
practical means of malaria control 
among the masses in tropical countries, 
eradication, home 


where mosquito 


screening, and the use of bed nets are 
economically impractical. Chloroquine 
prophylaxis is practical for children 
as young as 2 years (18 pounds). 





AURICULAR SEPTAL DEFECTS IN CHILDREN 


Joun D. Kerru, M.D., AND Constance C. Forsytu, M.D., M.R.C.P. 
TORONTO, ONTARIO 


HE defect de- 

mands renewed attention since sur- 
gical closure is now entering the realm 
possibility. Furthermore, a new 
factor in diagnosis has been intro- 
duced, namely, catheterization of the 
accurate 


auricular septal 


heart, which allows a more 


and earlier recognition of the defect 


during life. In advanced cases in 


adult life, the clinical diagnosis has 
usually been possible, but in child- 
hood, before the pulmonary artery and 
its branches show much change in size, 
the diagnosis has not been commonly 


made. In the past, our clinical knowl- 
edge has been based chiefly on a study 
of the histories of patients who have 
come to the post-mortem room. While 
this approach will continue to form the 
fundamental basis of our knowledge 
in auricular septal defects, several 
aspects may now be studied in child- 
hood when the diagnosis can be verified 
by catheterization of the heart. 

There have been excellent reviews 
of this subject in the past (White and 
MeGinn,' Roesler,? Bedford and as- 
sociates,> Taussig and collaborators‘). 
All have emphasized the right ventrie- 
cular hypertrophy, the en- 
larged pulmonary artery and branches, 
and the frequently associated mitral 


grossly 


valvular disease. 

There has been considerable varia- 
tion in the figures given regarding the 
frequency of auricular septal openings, 

From the Hospital for Sick Children and 
the Department of Paediatrics, University of 
Toronto, under the direction of Alan Brown, 
M.D., F.R.C.P. (London). 


Aided by a grant from the President's Re- 
search Fund, University of Toronto. 
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for two reasons: first, because the fre- 
quent presence of a small unimportant 
patency of the foramen ovale in nor- 
mal individuals, and second, because 
the auricular septal defect may be as- 
sociated with some other far more im- 
portant anomaly such as _ tricuspid 
atresia, pulmonary stenosis, ete., and 
its presence not recorded. We have 
not included atrioventricularis com- 
munis in this study since it always in- 
volves a combination of an auricular 
and ventricular septal defect, and pro- 
duces a special clinical picture of its 
own which usually leads to a fatal 
termination in the first year of life. 
None of these three groups need con- 
cern us in a discussion of primary 
auricular septal defects. Our atten- 
tion is directed chiefly to those whose 
major congenital anomaly is a signifi- 
cant opening between the auricles. 

It has been stated repeatedly that 
a patent foramen ovale is the com- 
monest congenital heart abnormality. 
It is certainly found with great fre- 
queney at a children’s hospital where 
post mortems are often done in early 
life. However, a patent foramen ovale 
is normal in the first few months of 
life, and if it is functionally closed, al- 
though probe patent, in later life it 
should be considered normal also. 

In a recent review of our post-mor- 
tem material and clinic cases from 
1941 to 1948, the auricular septal de- 
feet was sixth in frequency in the 
clinie patients and thirteenth in fre- 
quency in the post-mortem studies. 
Both of these statements refer to its 
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presence as a primary major defect. 
It is more common if its presence with 
other lesions is ineluded. 

In the 185 consecutive post-mortem 
cases showing congenital heart anoma- 
lies, there have been four with auric- 
ular septal defects where this was the 
major cardiae abnormality. 


PRESENT STUDY 

It is important to diagnose the con- 
dition as early as possible: first, be- 
eause the physician may help the pa- 
tient by management of his physical 
activity ; second, because early diagno- 
sis may become of considerable impor- 
tance as surgical therapy improves and 
especially when it becomes a highly 
effective and safe procedure. With 
these points in mind, we have reviewed 
our clinie cases and find fourteen with 
evidence of an atrial septal defect con- 
firmed by cardiac catheterization, and 
two other cases that seem to fit into 
the same group although we have not 
as yet had an opportunity to check 
them with cardiac catheter studies. A 
summary of the various findings in 
these fourteen proved cases was pre- 
pared in tabular form and the follow- 
ing is a review of these data. 


The ages ranged from 1 year, 10 
months up to 13 years with an aver- 
age of 7.7 years. This group was con- 
siderably younger than most groups 


reported in the literature. There were 
eleven females and three males in the 
group. Several observers have report- 
ed a greater number of females with 
this defect but the preponderance is 
not usually so marked as we found it. 

Three-quarters of our patients were 
thin but the other quarter were of an 
average physique without obesity. 
These findings are in keeping with the 
belief, frequently expressed in the 
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literature, that these patients have a 
However, 
we were interested to note that they 


thin, emaciated appearance. 


were not always of this type. 

The exercise tolerance was good in 
five, moderate in seven, and poor in 
two. We were frequently surprised 
to find an excellent exercise tolerance 
in a child that had considerable en- 
largement of the heart. As a general 
rule these children led normal lives so 
far as their physical activities were 
concerned. 

There was a general absence of 
cyanosis. One exception was R. A. 
who developed transient heart failure 
and showed a minor degree of ecyano- 
sis of the lips which disappeared as 
the failure was relieved. The oxygen 
saturation of the femoral arteries lay 
between 87 and 95 per cent in the 
group studied. 

It is of interest to determine the 
time at which the heart murmur was 
first noted because it gives us some 
indication of when a congenital heart 
defect was first suspected by the fami- 
ly doctor. These murmurs may have 
been audible at an earlier date but had 
not been mentioned to the mother by 
the examiner. In four cases the mur- 
mur was noted in the first year of life, 
in one it was noted in the second year, 
and in eight between 4 and 8 years of 
age. In one case the murmur was not 
noted until the child was 13 years of 
age. This, then, is one congenital heart 
defect which is not readily suspected 
in the neonatal period, and frequently 
the presence of an abnormality is not 
recognized until the child is of school 
age. It is worth emphasizing, how- 
ever, that there were at least four 
patients who had sufficiently distine- 
tive murmurs to make the family doce- 
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tor suspect an anomaly of the heart 
during the first year of life. 

Nearly every child with an auricu- 
lar septal defects has some increase 
in the force of the heartbeat. This 
was often best elicited by having him 
sit up and lean forward slightly. When 
the palm of the hand had been placed 
over the precordium one could ap- 
preciate the increased force of the 
heartbeat through the relatively thin 
chest wall. 

A thrill was present in only one 
out of twelve cases of auricular septal 
defects. It was present in several cases 
reported by Bedford and associates‘, 
but they were in an older age group. 
In our experience it is rarely present 
in children. 

All had murmurs up the left bor- 
der of the sternum. In two-thirds the 
murmur was maximum in the first 
and second left interspaces, and one- 
third was maximum in the second and 
third left interspaces. Both the site 
and the quality of the murmur are 
important for diagnosis. The murmur 
is usually of moderate intensity and 
not as harsh and loud as in pulmonary 
stenosis. Occasionally, it may have a 
low-pitched quality suggesting a fune- 
tional murmur rather than one as- 
sociated with underlying pathology. 

The presence of an accentuated pul- 
monary second sound is suggestive of 
an inereased pressure in the pulmo- 
nary artery. The intensity of the pul- 
monary second sound is often best ap- 
preciated in a third left interspace 
in these children, i.e., a little below the 
site of maximum intensity of the mur- 
mur. Here the second sound may be 
clear-cut and accentuated when it is 
somewhat blurred up in the pulmonary 
area. It must be remembered that the 
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pulmonary second sound is ordinarily 
greater than the aortic second sound 
in children. This must be taken into 
account when evaluating minor degrees 
of accentuation. 

Of the fourteen children who were 
investigated by catheterization of the 
heart, all but one showed enlarge- 
ment of the heart, two-thirds had mod- 
erate or grossly enlarged hearts. This 
finding is interesting in that these chil- 
dren looked so well and had led active 
lives in most instances. The enlarge- 
ment appeared to be slowly progres- 
sive in several cases which is in keep- 
ing with what we know of the course 
of the disease and predicates the even- 
tual outcome. It is perhaps noteworthy 
that one patient had no sign of cardiac 
enlargement. The measurements were 
well within the limits of normal. 

The size and shape of the pulmonary 
trunk were checked by x-ray and fluo- 
roscopy and it was found to be en- 
larged in every case. Sometimes we 
needed both anteroposterior and left 
anterior oblique views to verify the 
size of the pulmonary artery because 
in the anteroposterior view the whole 
left border appeared enlarged and 
straightened so that the pulmonary 
trunk did not appear as a separate 
bulge. However, in the left anterior 
oblique view, the aortic and pulmonary 
windows could be seen to be well nigh 
obliterated. Approximately 50 per cent 
showed the classical localized bulging 
of the pulmonary trunk in the antero- 
posterior view. 

While the hilar shadows were in- 
creased in every case, not all showed 
expansile pulsation. Eleven of the 
fourteen showed this sign. In two, the 
pulsations could not be seen in the 
hilar shadows, and in one, the heart 
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was so large that the hilar shadows 
were obscured and could not be seen. 
Expansile pulsation of the hilar shad- 
ows on the right is a most useful sign, 
beeause when it is obvious, it suggests 
increased pulmonary artery pressure 
and thus aids in diagnosis. Enlarged 
hilar shadows are common in children 
with respiratory infection, but in such 
eases there is no evidence of expansile 
pulsation. Furthermore, the shape of 
the heart in auricular septal defect is 
somewhat similar to that of rheumatic 
heart Both conditions may 
have enlarged hilar shadows but the 


disease. 


shadows do not pulsate in the rheu- 
matic type. 

A useful diagnostic point is the pres- 
ence or absence of right axis deviation 
in the electrocardiogram. It was pres- 
ent in nine eases. There was no axis 
deviation in three cases and left axis 
deviation in two. The absence of right 
axis deviation does not rule out the 
diagnosis of auricular septal defect 
but its presence in association with the 
above-mentioned signs is of consider- 


able help in arriving at a clinical diag- 


nosis. 

The -atheterizations 
performed using a No. 6 radiopaque 
eardiae catheter which was introduced 
into the left basilie vein just above the 
It was 
passed by the superior vena cava to the 
right auricle, right ventricle, and pul- 
instances it 
was possible to the catheter 
through the defect into the left auricle 
and so on into the pulmonary veins 
(Figs. 1 and 2). The child was given a 
mild sedative before the procedure, 


eardiae were 


elbow, under local anesthesia. 


monary artery. In five 


pass 


and fluoroscopic control was used to 
follow the movements of the catheter. 

The pressure in each chamber was 
recorded by a Hathaway Electrical 


THE JOURNAL OF PEDIATRICS 


System. Earlier studies 
were made using a simple water 
manometer. We have found that the 
normal pressures in children are slight- 
ly lower than those obtained in adults. 


Recording 


A blood sample was taken from each 
chamber and its oxygen content deter- 
mined by the Van Slyke method. 

Anatomical proof of the presence of 
an auricular septal opening is obtained 
by passing the catheter into the left 
auricle. However, it is generally ac- 
cepted that a difference in oxygen con- 
tent of 2 vol. per cent or more between 
the blood in the superior vena cava 
and right auricle is usually found 
when a significant opening between the 
auricles exists (Cosby and Griffith,® 
Dexter’). 

This minimum of 2 vol. per cent rise 
is evident in the cases presented, and 
in many, the auricular, ventricular, 
and pulmonary artery pressures are 
aised. 

In 1947, Cohn* deseribed an ingenious 
method of closing interauricular septal 
defects in dogs. In 1948, Murray® re- 
ported his work in attempting to close 
auricular septal defects in human sub- 
jects. At operation, silk sutures were 
passed through the plane of the auric- 
ular septum. These were drawn taut 
and tied in an effort to close or elimi- 
nate the opening between the auricles. 
One of our patients, on whom we had 
performed a catheterization to confirm 
the diagnosis of auricular septal defect, 
was operated on by Dr. Murray by this 
technique. 

Since we have assembled a good deal 
of data before and after operation, she 
is included in this report. <A heart 
murmur was first noted by the family 
doctor when she was 4 months of age, 
in 1940. Subsequent developement 
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was slow, and she was always back- 
ward compared with the other chil- 
dren. She had a poor appetite, ap- 
peared thin, and was easily tired. She 
had oceasional pains in the legs but 
there was no illness resembling rheu- 
matic fever. Because she was a weak- 
ly child she was not sent to school but 
instead she had a visiting teacher. In 
February, 1948, she was seen in the 
eardiae clinic of the Hospital for Sick 
Children and the clinical findings sug- 
gested a diagnosis of mitral insuffi- 
ciency and auricular septal defect. In 
March, 1948, she was admitted to the 
hospital complaining of anorexia, tired- 
ness, and breathlessness on exertion. 
She was found to be in early cardiac 
failure, and the liver was two-finger- 
breadths below the costal margin. 
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In August, 1948, an operation for 
closure of the auricular septal defect 
was performed by Dr. Gordon Mur- 
ray.’ She had a satisfactory convales- 
eence from the operation and was suf- 
ficiently improved to attend school 
from October, 1948, until March, 1949. 
She did not go every day in the week 
and was off oceasionally with colds, but 
she was able to pass her year examina- 
tions. In May, 1949, she again be- 
came tired and breathless on exertion. 
In July, 1949, she had an acute attack 
of breathlessness indicative of early 
eardiae failure, and she was put back 
on digoxin. The cardiac catheteriza- 
tion was repeated in October, 1949, 
and eatheterization findings before and 
after operation are compared in Table 
I. 


TABLE I, SUMMARY OF THE HISTORY AND FINDINGS IN OUR PATIENT R, A., AGED 10 YEARS 








"  GATHETERIZATION FINDINGS 





March 10, 1948 Oxygen content of superior vena cava 
right auricle 
right ventricle No. 1 
right ventricle No. 2 
pulmonary artery 
capacity 


Before operation 


11.0 vol. 
17.5 vol. 
16.6 vol. 
15.5 vol. 
16.2 vol. 
19.6 vol. 


Operation August, 1948 


Sept. 21, 1949 Oxygen content 


After operation 


Pressure in right auricle 


Pressure in right ventricle 


superior vena cava 9.0 vol. 
right auricle 
right ventricle 
pulmonary artery 
capacity 


SS 3S 
4 


14.0 vol. 
14.3 vol. 
14.6 vol. 
17.8 vol. 
Systolic 24 mm. Hg 
Diastolic 0 mm. Hg 
Systolic 50 mm. Hg 
Diastolic 0 mm. Hg 


Lad WZ 


os 
io) 





Signs of failure disappeared with the 
use of digoxin. Cardiac catheteriza- 
tion was performed in March, 1948, 
which confirmed the diagnosis of auric- 
ular septal defect. Clinical examina- 
tion at the same time revealed a mitral 
systolic murmur as well as a loud pul- 
monary systolic murmur. A faint early 
mitral diastolic murmur was heard at 
times at the apex suggesting mitral 
stenosis, 


There is a rise in oxygen content of 
6.5 vol. per cent going from the superior 
vena cava into the right auricle in the 
cardiac catheter study before operation. 
After operation the rise in oxygen con- 
tent was 5 vol. per cent. 

The intracardiae pressure curve be- 
fore operation was obtained with a tem- 
porary apparatus that was not accurate 
and therefore the figures are not suit- 
able for comparison. However, follow- 
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ing operation, systolic pressure in the 
right auricle and right ventricle was 
about twice as high as normal. The 
shape of the pressure curve in the right 
ventricle showed a deep double spike at 
the height of systole followed by a lower 
It re- 
other 
auricular septal defects. 


curve, falling away to diastole. 


sembled that found in certain 


patients with 


An x-ray taken in March, 1948, and 
one taken in July, 1949, are shown 


There seems to be a slight 
generalized decrease in heart size. The 
particular appears 


in Fig. 3. 
right auricle in 
smaller and the left border and apex 
not so full. 
DISCUSSION 

A review of our clinical findings in 
children with auricular septal defects 
suggests that there is a common pat- 
tern that will frequently permit one 
to make a presumptive diagnosis on 
physical examination alone. The typi- 
eal patient is a somewhat thin, 7-year- 
old girl who has an increase in the 
force of her heartbeat, and a systolic 
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murmur of moderate intensity in the 
first to third left interspaces. The 
murmur is not accompanied by a thrill 
but is usually associated with an ac- 
eentuated second heart sound down 
the left border of the sternum. The 
electrocardiogram usually shows right 
axis deviation and under the fluoro- 
scope one sees a slight to moderately 


enlarged heart with increased and 
pulsating hilar shadows. The pulmo- 
nary trunk is enlarged, sometimes bulg- 
ing out in an emphatic murmur. The 
satheterization of the heart reveals an 
increase in the oxygen content of the 
blood on passing into the right auricle 
from the superior vena cava of at least 
2 vol. per cent. A close approximation 
of this pattern was found in most oi 
our eases and allowed us to suspect 
the diagnosis at the initial clinical ex- 
amination in all but two or three chil 
dren. 

There are a number of cardiac 
anomalies that may simulate a defect 
of the auricular septum. Patent duc 
tus arteriosus, pulmonary stenosis, idio 
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pathic dilatation of the pulmonary 
artery are three that give murmurs 
in the same area. The patent ductus 
ean usually be differentiated by its 
continuous murmur, but occasionally 
this may be limited to systole, and 
cardiac catheterization studies are re- 
quired to establish the correct diagno- 
sis. Pulmonary stenosis and idiopathic 
dilatation do not show pulsating hilar 
shadows. 


Pulmonary vascular disease and pul- 
monary disease may eventually pro- 
duce some enlargement of the pulmo- 
nary artery trunk, but it is not marked, 
Neither of these conditions is associa- 
ted with pulsating hilar shadows. 


A ventricular septal defect produces 
a murmur that is usually best heard 
in the fourth left interspace. There 
is little or no cardiac enlargement as 
a rule and rarely does one find pulsat- 
ing hilar shadows. In young babies, 
with a large defect, there may be a 
greatly dilated pulmonary trunk. This 
is especially true if there is an associa- 
ted over-riding of the aorta (Eisen- 
menger’s complex). In such instances 
it may be very difficult to make a cor- 
rect diagnosis on clinical grounds and 
the cardiac catheter may be needed to 
solve the problem. Our experience 
with the cardiac catheter, however, 
leads us to believe that one does not 
usually confuse the Eisenmenger’s 
complex with auricular septal defect, 
when examining the patient clinically. 
The type and location of the murmur 
in Eisenmenger’s complex have been an 
important guide to us since it is usual- 
ly found in the third and fourth left 
interspaces and is loud and harsh and 
frequently accompanied by a thrill. 
This is not the usual picture in auricu- 
lar septal defect. 
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Perhaps the most difficult differ- 
entiation to make is between patients 
with a mitral insufficiency and those 
with auricular septal defects. A mitral 
diastolic murmur will usually allow 
one to make a diagnosis of mitral steno- 
osis, with confidence. A systolic mur- 
mur at the apex may sometimes be 
due to tricuspid insufficiency from the 
great dilatation of that valve, or oc- 
easionally from the enlargement of the 
left ventricle. However, a mitral 
systolic murmur transmitted to the 
axilla should make one suspicious of 
mitral disease. A good guide in dif- 
ferentiating mitral stenosis and auric- 
ular septal defect is fluoroscopic ex- 
amination since one finds pulsating 
hilar shadows in auricular septal de- 
fects and simply congested shadows 
in eases with plain mitral insufficiency 
or stenosis. 

The presence of an auricular septal 
defect may be shown by cardiac cathe- 
terization but the procedure helps little 
in the diagnosis of mitral valvular 
disease. The entry of a pulmonary 
vein or veins into the superior vena 
cava gives an abnormally high oxygen 
content of blood from that site, and 
thus permits an accurate diagnosis of 
the condition. Pulmonary veins com- 
municating with the right auricle pro- 
duce oxygen content figures that are 
similar to those found in auricular 
septal defect. The latter may be dis- 
tinguished only if the catheter enters 
the left auricle, and the former if one 
of the pulmonary veins is entered from 
the right auricle. Fortunately, pul- 
monary veins into the right auricle is 
a rare congenital anomaly and has only 
been encountered twice in the past 
twenty years at the Hospital for Sick 
Children. 
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In 1934, Roesler? summarized the 
available literature up to that time on 
auricular septal defects, and noted that 
the average length of life was 36 years 
of age in those who had died of the 
Since then Bedford,* in 1940, 


1949, have reported 


disease. 
and Cosby,® in 
groups either seen in their clinic or at 
the post-mortem table. 
death is usually between 30 and 50 
years of age but occasionally individ- 
ual patients have lived to be 80. At the 
other end of the seale are those in our 
own series who died at a few months of 
both mitral 
septal defect. The average length of 


age with disease and a 
life in the group reported by Cosby in 
1949, 49 years of age, is thirteen to 
fourteen years longer than the aver- 
age length of life in the post-mortem 
groups reported by either Bedford or 
Roesler. The chief difference between 
the post-mortem group reported by 
Cosby and those of Bedford and Roes- 
ler was the absence of mitral stenosis. 
Bedford found mitral stenosis in 40 
per cent of his post-mortem cases, and 
Roesler 50 per cent. At the same time 
it should be pointed out that Roesler 
found no significant difference in length 
of life in those without mitral disease 
when compared with those with the 
combined defect. 

The 
Cosby’s post-mortem group may be a 
reflection of the apparent drop in mor- 
tality from rheumatic heart disease 
during the last twenty years, or it may 
be looked upon as support for the 
belief that there is a lower incidence 
of rheumatic heart disease in Califor- 
nia than in more northern climates. 
In any event, when considering the 
risks and possible benefits of surgery 
in auricular septal defects, it is ex- 


absence of mitral stenosis in 


The time of 
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tremely important to realize that at 
least one observer found an averag« 
age of 49 years. 

A further consideration is that these 
patients go through a period of ten 


to twenty years of progressive slight 


impairment of their exercise tolerance, 
which preceded a final interval of in- 
eapacitation from heart failure lead- 
ing to death (Bedford). They nearly 
all die of heart failure or complica- 
tions with it, and as is 
noted in all series, bacterial endocardi- 
tis is a rare finding in any one of these 
cases. 


associated 


In contemplating surgery for these 
children, one should clearly divide 
them into two groups, those who have 
associated mitral disease and those who 
have not. There is considerable evi- 
dence to indicate that the presence of 
an auricular septal defect is of benefit 
in eases of mitral stenosis. This has 
been supported recently by the work 
of Bland and Sweet.’® They have re- 
ported five patients with mitral steno- 
sis, four of whom were improved by 
having one of the pulmonary veins 
anastomosed to the great azygos vein, 
thus producing the same sort of shunt 
that oceurs in an auricular septal de- 
fect. Such operative therapy appears 
to be particularly valuable in cases of 
mitral stenosis that have recurring 
bouts of pulmonary edema. Dyspneic 
attacks, while at rest, are diminished 
or eliminated, and their exercise toler- 
ance is improved by the production of 
this abnormal shunt. Such experience 
suggests that even with improved tech- 
niques it may prove unwise to correct 
an auricular septal defect when mitral 
stenosis is present also. 

In 1948, Murray® reported a method 
of treating auricular septal defects 
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surgically. One of our patients was 
treated by him in this manner with 
results detailed above. The possible 
benefits of such therapy were evaluated 
by three methods. First, the exercise 
tolerance showed a moderate tempo- 
rary improvement following operation, 
which was sustained for six to eight 
months. Her exercise tolerance, at 
the time of writing, is the same as be- 
fore operation. Second, the catheter- 
ization showed an oxygen content of 
various chambers that did not indicate 
much improvement as a result of 
operation. The shunt from left auricle 
into right auricle appeared to be of 
the same order in the studies after 
operation as before. We could not 
compare pressures because they were 
sarried out by a different method be- 
fore and after operation. Finally, the 
x-ray allowed further comparison. 
There was a definite decrease in the 
measurements from a transverse diam- 
eter of 11.8 to 10.8 em. following 
surgical intervention. Furthermore, 
the shadow showed a generalized de- 
erease in size as is evident in the two 
radiographs produced above. Murray 
reports a notable decrease in the size 
of the right auricle at the time of 
operation in such cases, when the 
sutures are drawn tight and tied. This 
may account for the difference in car- 
diac measurements. However, the 
generalized decrease in size suggests 
that there may be beneficial effect sug- 
gesting more than mere mechanical 
alteration in the shape:of the right 
auricle. 

In evaluating the exercise tolerance 
and eatheter findings one should also 
bear in mind that there may have been 
some reduction in the flow from the 
left to right following operation, but 
that continued movements of the heart 
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over several months may have enlarged 
any opening remaining between the 
auricles and returned the flow to its 
previous proportions. 

The technique described by Murray 
would appear to carry less risk than 
that reported by Cohn. It is possible 
that the method used in our patient, 
who had mitral disease as well, might 
be more effective in those with no such 
mitral complications. A defective mi- 
tral valve increases the pressure in the 
left auricle and forces a larger amount 
of blood through the septal defect. 
The operation might be expected to 
control the flow more efficiently and 
maintain such control better if the de- 
fect between the auricles was not com- 
plicated by the mitral lesion. 

Roesler’s group of sixty-one cases 
was the only series that permitted any 
approach to the problem of the effect 
of size of the auricular septal opening 
on enlargement of the heart. He con- 
eluded, on somewhat limited data, 
that those with small septal defects (1 
to 2 em. in diameter) had smaller 
hearts than those with larger defects. 
However, there were patients who had 
grossly enlarged hearts with defects 
1 to 2 em. in diameter. This is im- 
portant surgically sinee it points out 
the necessity of completely or almost 
completely closing the opening between 
the two auricles. Whether this can be 
done by a procedure carried on from 
outside the heart, or whether it will 
prove necessary to open the auricle to 
achieve successful closure, is a matter 
requiring further study. 


The pressure differential between the 
auricles bears on the problem. There 
are several reasons for the slightly 
higher pressure generally found in the 


left auricle Cournand”™ attributes it 
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to the smaller capacity and distensi- 
bility of the left auricle and pulmo- 
nary veins, and the effects of left ven- 
tricle activity on the volume and ten- 
sion in the left auricle. Hull” feels 
that the larger tricuspid valve open- 
ing and the ease with which the right 
ventricle can be filled, as opposed to 
the left, diminishes the resistance to 
blood flow and thus lowers the pressure 
in the right auricle compared with 
the left auricle. He points out that 
once the interatrial shunt is instituted 
it leads to an increase in the capacity 
of the right auricle, tricuspid valve, 
right ventricle, and pulmonary artery, 
so that the shunt tends to increase 
gradually over the years. 

From the surgical standpoint it be- 
comes most important, as the disease 
progresses, that any surgical technique 
must adequately close the opening 
since the tendency for the shunt to 


continue will be great for some time. 
Even a small opening may allow a 
considerable shunt of blood, especially 
if a notable pressure differential be- 
tween the auricles exists. 


Since the right auricle is greatly 
enlarged as a result of the septal de- 
fect, it should not be of much concern 
to the surgeon if he reduces its size 
considerably during the course of the 
operation. If Hull’s thesis is correct, 
a reduction in capacity of the right 
auricle, tricuspid valve, and right ven- 
tricle would tend to dimish the pres- 
sure differential between the auricles. 


SUMMARY 

The auricular septal defect is the 
sixth commonest congenital abnormali- 
ty of the heart encountered in the car- 
diae out-patient clinie of the Hospital 
for Sick Children, Toronto. In the 
past, proof of the lesion has only been 
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possible at post mortem, but now car 
diac catheterization provides a method 
of diagnosis during life. A review oi 
our children with auricular septal de- 
fect, proved by catheterization, sug- 
gests that a common pattern of signs 
exists in which a fairly accurate diag- 
nosis can be made on clinical findings 
alone. The typical picture is a some- 
what thin 7-year-old girl who has in- 
ereased force of her heartbeat and a 
systolic murmur of moderate intensity 
in the first to third left interspaces; 
the murmur is not accompanied by a 
thrill but is usually associated with an 
accentuated pulmonary second sound 
down the left border of the sternum. 
The electrocardiogram usually shows 
right axis deviation, and under the 
fluoroscope one sees a slight to moder- 
ately enlarged heart with increased 
and pulsating hilar shadows, and the 
pulmonary trunk is usually bulging. 

The importance of the accurate diag- 
nosis of auricular septal defects lies in 
the guide thereby provided to the prop- 
er management of physical activity 
in the patient, and also in the consid- 
eration of cardiac surgery to correct 
the defect. 

Details of a patient with auricular 
septal defect, treated by a new surgi- 
eal technique, are presented. The evi- 
dence for postoperative improvement 
is discussed. 

It is concluded that the optimum 
surgical correction of an auricular 
septal defect should eliminate the 
shunt between the auricles and return 
the heart size and exercise tolerance 
to normal. This will be difficult to 
achieve by present techniques, but 
enough has been done to suggest that 
the problem is not insuperable. 

Untreated, these patients survive fo 
approximately two-thirds of the nor 
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TRAUMATIC PERIOSTITIS IN YOUNG CHILDREN 


George H. Barmeyer, M.D., Lee R. ALperson, M.D., AND WALTER B. Cox, M.D. 
MissouLa, Monv. 


A COMMON pediatric occurrence, 
the ‘‘acute limping leg’’ of early 
childhood, has received little previous 


emphasis in medical publications. 
Often in these cases a traumatic peri- 
ostitis of the tibia or femur is present, 
and is the result of some trivial, in- 
direct injury associated with the daily 
A morbidity of 


periostitis 


activity of the child. 
office 


does not respond to any manipulative 


practice, traumatic 
procedure such as produces the dra- 
matie recovery in subluxation of the 
radial head.' 

The usual story is one of ordinary 
childhood injury, such as twisting the 
leg in falling, doing the ‘‘split’’ acei- 
dentally, or even following passive ex- 
defect. 
Direct trauma to the leg is not a fae- 
tor. The usual the child is 
between 1 and 2 years, though the con- 
the 


and one of our eases was a girl of 5 


ercises for some orthopedic 


age of 


dition oceurs in newborn infant, 


vears. 
the child cries 
when the leg is palpated, and either 


Following injury, 
refuses to place weight upon the leg, 
or limps with the traumatized member. 
There is tenderness and sometimes a 
fullness along the tibia, but 
rarely is there appreciable soft tissue 
swelling. The child shows no sign of 
illness, eat normally, and is obviously 
well except for the involved extremity. 

X-rays at the time of, or shortly 
following, the injury are invariably 
fracture or other bone 


sense of 


negative for 


From The Western Montana Clinic. 


and the injury is consid- 
Several days 


pathology, 


ered to be a “‘sprain.’ 
to a week later the child again begins 
to walk, limps for a varying period 
(usually for another week), and then 
without The ex- 
perienced pediatrician soon learns to 


recovers incident. 
dispense with the initial negative x- 
ray, makes an accurate prognosis to 
the mother, and suggests radiography 
at a later date if recovery fails to en- 


sue. Since the child inevitably does 


improve shortly, the delayed roent- 


genogram is seldom obtained. 

If, however, a subsequent roentgeno- 
gram is taken at, or following, the 
time of recovery (some seven to ten 
days after injury), there will fre- 
quently be found evidence of an ossi- 
fying periosteal reaction which per- 
sists for many weeks, and which re- 
solves completely in perhaps three or 
four months. No lamellation is noted, 
and the bony cortex shows no change. 
Most often it is the tibia which is in- 
volved, but oceasionally the same path- 
ology is seen in the femur. We have 
yet to recognize a case in the upper 
extremity, although the occurrence of 
the condition in a humerus of a new- 
born infant has been reported. 

No treatment is necessary or indi- 
cated. 

It is not difficult to speculate on the 
origin of this delayed periosteal re- 
action. Because the history of injury 
is almost always definite, and because 
the periosteum of children is known 
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to be very readily dissectible from the 
bone, it can be postulated that a small 
subperiosteal hemorrhage is the pre- 
cipitating factor in the disability. 
Mineral deposition by the separated 
periosteum, proceeding at a rate which 
parallels closely the development of 
the delayed radiographic periosteal re- 


action in healing seurvy,? then gives 
An 


analogous situation is the prevalent 


rise to the positive x-ray signs. 
subperiosteal hemorrhage called ‘‘ce- 
phalhematoma’’ in the newborn infant. 

Many different pathologies may be 
implicated by the limping leg of a 
child. In the toddlers we have often 
been concerned by the possibility of 
congenital dislocation of the hip, even 
though the limp of hip-joint dysplasia 
is more insidious in its onset. The 
older children sometimes suggest the 
possibility of aseptic necrosis, with 
Perthes’ and Koehler’s diseases most 
probable, but here again the sudden 
onset of traumatic periostitis is absent. 
X-rays which include the hip joints 
and the tarsal bones should provide the 
Atypical poliomyelitis must 
also be entertained as a diagnosis, as 
should greenstick fracture, with its 
profuse periosteal reaction. 


answer. 


For academic completeness, a wide 
range of periostitides might likewise 
be considered in the differential diag- 
nosis, but most of these conditions may 
be brushed aside clinically with little 
more than the recognition of their ex- 
istence. Obviously, there is no corre- 
lation traumatic periostitis 
and either scurvy or syphilis; all of 
our patients have had an adequate 
vitamin C intake, the x-rays have re- 
vealed neither syphilitic nor seorbutic 
signs, and syphilitie stigmas have been 
uniformly absent. Rickets may be ex- 


between 
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Like- 
wise, there are no systemic manifesta- 
tions (ie., fever and irritability) to 
suggest a relationship to the infantile 
cortical hyperostoses described by 
Caffey and by Smyth,* and the short, 
benign course of a localized traumatic 


cluded with similar reasoning. 


periostitis serves well to differentiate 
it from the more generalized periosteal 
proliferations of the Caffey-Smyth syn- 
drome. Hypervitaminosis A* *® shows 
a striking resemblance radiographi- 
cally to infantile cortical hyperostoses, 
but here again the systemic display of 
anorexia, weight loss, fever, rash, and 
extreme irritability serve to distin- 
cuish vitamin A overdosage from peri- 
ostitis due to injury. So, too, the local 
heat and systemic reaction to an acute 
or subacute osteomyelitis makes this 
condition unlikely to be confused with 
a traumatic periosteal stripping. Fi- 
nally, the localized, nodular type of 
periostitis associated with direct 
trauma (say to the medial tibial sur- 
face in athletes) is quite unlike the 
smooth and diffuse periosteal reaction 
of indirect trauma. 


Radiographically, pseudoperiostitis® 
and double cortical contours® must be 
considered: pseudoperiostitis is often 
found on the coneave side of the meta- 
physis of bones where the shaft curves 


into the epiphysis. Usually associated 
with arthritic disturbances or persist- 
ent localized swelling in adults, it 
may be confused with a genuine ossify- 
ing periostitis. 

Glaser describes the double cortical 
contour in normal infants thus: ‘‘The 
surfaces of the long bones were fre- 
quently outlined by a double contour 
which gave the impression of perios- 
teal thickening or elevation and/or 
cortical hypertrophy. These lines may 
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be present on all 4 bones of the distal 
parts of the extremities or on only 1 
or more. In the largest number 
of cases this double contour was ob- 
served for the first time during the 
third or fourth month. .. (and) began 
to be less frequently visible around the 
seventh and eighth months of life... . 
This phenomenon may be misinterpret- 
ed as a sign of a pathological process.’’ 


Many other bizarre but evidently 
unrelated types of periosteal reaction 


have been deseribed. In ‘‘march 
foot’? there is a traumatic periostitis 
of the middle metatarsals, but this re- 
action is associated with fracture, and 
radiographic signs are delayed for 
about eight weeks after the onset of 
symptoms. March foot is the common- 
est example of a ‘‘creeping’’ or ‘‘fa- 
tigue fracture,’’® i.e., a fracture oc- 
eurring without an obvious single 
trauma, but one which develops as a 
result of rhythmically repeated me- 
chanical insults. In the production of 
such a fracture four stages have been 
described: (1) periosteal neuralgia 
(stress pain); (2) ossifying or over- 
load periostitis; (3) rarefying osteitis ; 
and (4) spontaneous fracture of the 
exhausted bone. Such fractures (with 
their initial periostitis) have been 
noted in many bones, particularly in 
the tibia, fibula, femoral shaft and 
neck, the humerus, caleaneum, and so 
forth. Perthes’ and Koehler’s diseases 
may conceivably be examples of these 
overload injuries. 

In hypertrophic pulmonary osteo- 
arthropathy (Marie-Bamberger syn- 
drome), there is a proliferation of 
the inner periosteal layer with calci- 
fication and an irregular layer of sub- 
periosteal new-bone formation. As- 
sociated with chronic affections of the 
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lungs and mediastinum, the syndrom: 
results in clubbing of the fingers and 
toes, and less frequently in painful en 
largement of the long bones of th: 
forearms and legs. The osteodermo- 
pathie syndrome,’ called ‘‘acropachy- 
derma with pachyperiostitis’’ by 
Brugsch, represents a systemic over 
growth of bones and skin with leprous 
disfiguration of the face and extremi- 
ties similar to those of the patients 
with pulmonary osteoarthropathy. 


Neuhauser’® has recently described a 
progressive diaphyseal dysplasia in 
children with thickening of the peri- 
osteum. In these cases the cortex has 
also been altered with progressive bone 
resorption as well as deposition. In 
leucemia,'' there may appear a lamel- 
lated type of periosteal new-bone for- 
mation, but it is associated with corti- 
eal osteoporosis and marrow expan- 
sion; though interesting, these signs 
are not pathognomonic. Periosteal re- 
actions have also been recorded in 
tuberculosis,'? neuroblastoma, chlor- 
oma, and in chronic arsenic and phos- 
phorus poisoning. 

The foreign literature, largely un- 
available to the practicing pediatrician, 
makes sporadic mention of periostitis: 
Snorrason writes on ‘‘Tibial Peri- 
ostitis’’ in a Belgian journal, Grosz 
described a ‘‘Periostitis of the Tibia’’ 
in a Budapest publication, while in a 
French journal appears an article on 
‘‘Diaphysary Osseous Rarefactions 
(Ossifying Periostitis).’’ In German 
is found ‘‘Hyperplastic Periostitis in 
Adoleseents’’ and ‘‘Traumatie Peri- 
ostitis Ossificans,’’ as well as ‘‘Trau- 
matie Periostitis of Femur Errone- 
ously Diagnosed as Sarcoma. .. .’’ 


In English, however, previous men- 
tion of this condition seems limited to 
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two articles by Snedecor and his as- 
sociates** **; these refer to ‘‘Trau- 
matie Ossifying Periostitis of the New- 
born,’’ a condition occurring as a 
direct sequel to breech delivery. 
Snedecor states that the essential le- 
sions shown in the roentgenograms of 
his eleven patients follow a pattern of 
epiphyseal separation, periosteal strip- 
ping, or a combination of both, but in 
older children it is our observation 
that the periostitis is confined to the 
diaphysis, and does not extend into 
the epiphyseal zone. In no one of our 
eases of traumatic periostitis has in- 
jury occurred to the _ epiphyses. 
Smyth and his colleagues express skep- 
ticism that trauma is of etiological im- 
portance in the original cases de- 
seribed by Snedecor, and Smyth points 
out a similarity of roentgenographic 


findings between Snedecor’s traumatic 
periosteal reactions and his own in- 


fantile cortical hyperostosis. Snede- 
cor’s more recent observations, plus 
our own case histories, would suggest 
that Smyth’s doubts were unfounded. 


Case 1—N. M., a 1-year-old girl, 
was standing against a chair when she 
accidentally feli, twisting her left leg 
beneath her. A ‘‘snap’’ was heard, 
and the child would then not stand or 
place weight on the left leg, though she 
would crawl. It was stated that the 
child had ‘‘sprained her ankle.’’ At 
examination three days after injury, 
there was some tenderness over the 
left lower tibia, with a sense of full- 
ness here. X-rays were negative for 
bone injury, the hip joints were nor- 
mal, and no soft tissue swelling could 
be demonstrated. The child began to 
walk again with assistance by the 
tenth day and became symptom-free. 
On the eighteenth day after injury, 
the child used both legs equally, but a 
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follow-up x-ray clearly showed a 
marked periostitis of the left tibia. 


Case 2.—R. S., a 2-year-old boy, had 
been treated for a ‘‘sprained left 
ankle’’ by an out-of-town physician. 
Though the initial x-ray was entirely 
normal, a plaster boot had been ap- 
plied and kept in place for fourteen 
days. In removing the cast, however, 
the electric saw accidentally lacerated 
the dorsum of the foot, with an ensu- 
ing indolent lesion that healed slowly. 
Because of low-grade fever for a few 
days, plus failure of the foot to heal, 
our’ first x-ray film was taken seven 
weeks after injury; an advanced peri- 
ostitis of the middle one-third of the 
left tibia was present, but the child 
had been walking normally ever since 
the removal of the cast. 


Case 3.—S. M., a 5-year-old girl, 
had been limping on the left leg for 
about two weeks. She had not been 
ill, and did not complain, nor was a 
definite history of injury obtained in 
this instance. Examination showed 
some tenderness along the medial sur- 
face of the left tibia, and x-ray re- 
vealed a periosteal reaction in the 
region of the junction of the middle 
and upper thirds of this bone. One 
week later the x-ray picture was un- 
changed, but the limp had virtually 
disappeared, and subsequent recovery 
was uneventful. 


Case 4.—B. S., a 5 pound, 15 ounce 
breech-born infant of a gravida ii 
mother, showed arthrogryposis multi- 
plex congenita, with bilateral congeni- 
tal dislocation of the hips; after dis- 
charge from the newborn nursery, the 
infant received daily physical therapy 
and passive exercise for joint stiffness. 

X-rays on the third day of life 
showed normal bone structure, except 
for the hip joints. At 7 weeks of age, 
while the mother was exercising the 
right knee joint, a snapping sound 
was heard, following which the infant 
eried for several hours and subse- 
quently whenever the right leg was 
touched. X-rays on the day of this 


injury showed a fairly early periosteal 
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Fig. 1. 
(Case 1). 
after injury entirely normal. 
(Case 2) 


(Case 4) 


Fig 
third day 
Fig. 2 
Fig. 3 


reaction of the right femur posteriorly; 
this lesion was too recent to be asso- 
ciated with birth trauma, and too old 
to be related to the immediate injury, 
but must have been ineurred during 
prior manipulation. A follow-up film 
was not obtained until the twenty- 
fourth week, at which time there was 
noted only a double contour of the 
right femur laterally. 


Case 5.—J. J., a 9-month-old infant, 
had twisted his right leg in falling in 
his erib. Thereafter he cried when- 
ever his shoes were put on and when 
the right shank was touched. Three 
days after injury, we thought the 
pathology was that of a sprain, and 
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Traumatic periostitis of tibia, eighteen days after injury. 


OF PEDIATRICS 


5 
“a 
x 
\ 
: 
Y 
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X-rays on 


Advanced tibial periostitis seven weeks after “ankle sprain.” 
Periosteal reaction of femur, secondary to manipulative exercises. 


suggested x-ray later if the child did 
not improve. An x-ray on the seventh 
day showed a very early fine line along 
the medial aspect of the right tibia. 


Case 6.—R. H., a 5-month-old male 
infant, had been in a foster home un- 
der supervision of the State Welfare 
Department until ten days before our 
initial examination. Because of ap- 
parent shortening of the right leg, an 
x-ray film of the hip joints was under- 
taken; both hip sockets were normal, 
with an acetabular index of 27 de- 
grees bilaterally, but a double contour 
of the lateral femoral margins was 
apparent. This double contour could 
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Fig. 4 (Case 6).—The double cortical contour, a normal finding in infants. 


readily be confused with a late re- 
solving periostitis. 


The more chronic type of limp is ex- 
emplified by : 

Case 7.—E. D., a 3-year-old girl 
had been limping intermittently for 
about six months. One evening after 
watching a motion picture, the symp- 
tom apparently became intensified, so 
that the child refused to walk. Roent- 
genograms of the lower extremities re- 
vealed normal hip joints and long 
bones; the left ankle was also normal, 
but the right tarsal navicular bone 
showed flattening, fragmentation, and 
sclerosis—a characteristic picture of 
aseptie necrosis.'® 

By no means, however, do we mean 
to imply that all limps are due to peri- 
ostitis. In general, those of short du- 
ration (a day or two) must still be 


classified as a sprain, while only a 


certain proportion of those of longer 


duration develop positive x-ray signs. 
Though we have no reliable figures to 
show the exact incidence of traumatic 


periostitis, the ability of two prac- 
ticing pediatricians to collect five cases 
in less than a year serves to emphasize 
its relative frequency. 


SUMMARY 


The acute limping leg of early child- 
hood, traumatic in origin, is fre- 
quently the result of periosteal separa- 
tion. Roentgenograms delayed beyond 
the point of clinical recovery will 
demonstrate an ossifying periosteal re- 
action in many eases. Ultimate radio- 
logie resolution is complete. 
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MAJOR HEREDITARY ECTODERMAL DYSPLASIA 


R. J. Eviiveson, Px.D. 
MOoosEHEART, ILL. 


EREDITARY ectodermal] defects 

are not uncommon. Alopecia, de- 
fects of the nails, and like disorders 
of hereditary origin occur frequently 
in some areas. Such conditions are 
usually not physically incapacitating, 
but some of them do impose extra- 
ordinary problems upon the individual 
in the area of mental and social ad- 
justment. The cases described here 


present a picture of ectodermal defect 
sufficiently severe to cause serious psy- 
chological problems and some degree 
of physical ineapacity. 

Cases of ‘‘major’’ hereditary ecto- 
dermal dysplasia are comparatively 


rare in the literature. However, the 
symptoms of the various cases which 
have been reported are so similar, that 
they may be considered to constitute 
a definite syndrome. 

Briefly, the symptoms are these. 
The skin is dry, smooth, and pliable. 
There is a complete or nearly complete 
absence of sweat glands (except axial), 
sebaceous glands, and hair follicles. 
Lanugo hair is absent. Scalp hair is 
sparse, dry, and brittle. The forehead 
is usually prominent, and the nose 
malformed (saddle nose). The lips 
are thick and muscular. There may 
be no teeth or a few malformed ones. 
The nasal cavities are often malformed, 
and the senses of taste and smell may 
be impaired. Finally, a tendency to- 
ward mental deficiency has been noted. 


From The Mooseheart Laboratory for Child 
tesearch, 

Present address: 
Unit, Omaha, Neb. 


Nebraska Psychiatric 
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In consequence of the absence of 
sweat glands, heat regulation is defee- 
tive. When resting under normal 
temperature conditions, insensible per- 
spiration is normal and body tempera- 
ture is normal. However, when the 
environmental temperature is high or 
the individual is engaging in strenuous 
physical activity, the body temperature 
rises rapidly.2 During the summer 
months the individual is fatigued and 
apathetic, and often collapses if sub- 
jected to too much heat or exertion. 

Of the symptoms listed, three seem 
to be of special diagnostic value : hypo- 
trichosis, anhidrosis, and adontia. 
Many patients with hereditary ecto- 
dermal dysplasia have only one or two 
of these symptoms rather than the 
entire syndrome. The term major 
hereditary ectodermal dysplasia as 
used here will refer to the above triad 
of symptoms plus ancillary symptoms. 
This disorder seems to be sex-linked 
with males displaying the symptoms 
and females acting mainly as trans- 
mitters.” *»* However, in one case re- 
ported, a female exhibited the full 
syndrome.* Some of the ‘‘lesser’’ 
forms of hereditary ectodermal dys- 
plasia are transmitted in other ways 
(e.g., as simple Mendelian dominant 
characters’). 


CASE REPORTS 


The two patients (Paul and Wil- 
liam) reported here are brothers. 
They are the eighth and tenth chil- 
dren in a family consisting of five 
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brothers and five sisters. Another 
male, the third child in order of birth, 
is also said to have the symptoms of 
major ectodermal dysplasia, but he 
was not available for examination. As 
far as is known, this is the first report 
of three eases in one sibling group, 
although several earlier cases came 
from large families. The eldest sister 
is reported to have a son who resembles 
William and is a ‘‘nonsweator.’’ This 
child was not available for examina- 
tion. 

The six youngest of the ten siblings 
were admitted to Mooseheart on July 
13, 1943. Both parents are dead. 
The peculiar appearance and defects 
of Paul and William were noted at 
time of admission, but were first as- 
eribed to malnutrition and avitamin- 
William’s blood test showed 
hemoglobin 55 per cent, but this con- 
dition quickly improved. Aside from 


osis. 


this and the symptoms to be described, 
the boys were healthy. 


At this writing Paul is 18 years, 1 
month of age and William 13 years, 
9 months of age. William is a classic 
major ectodermal dysplasia. 
In Paul some of the symptoms are less 
pronounced. 


ease of 


General Appearance.—The appear- 
ance of William (Fig. 1 A and B) is 
typical. His weight is 107 pounds, 
height 61 inches, and his musculature 
is well developed. The appearance of 
Paul (Fig. 1 C and D) is somewhat 
better. His nose, forehead, and lips 
present more normal contours, and the 
eontour of the lower face has been 
much improved by dental correction. 
His weight is 170 pounds and height 
72 inches. 

Hospital Reports.*—William’s latest 
laboratory reports from the hospital 
show the following: red blood count 
4,800,000; white blood count 7,500; 
hemoglobin 80.96 per cent; cholesterol 
160 mg.; pulse 76; blood pressure 

*These reports and the X-ray and biopsy 
reports were obtained through the kind co- 
operation of Dr. E. . Denney, Director of 
Health, Mooseheart, Dr. B. E. Moisant of 


Aurora, Ill., and Miss Dorothy Nelson, Super- 
visor of the Mooseheart Hospital. 
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88/58; basal metabolic rate + 29; uri- 
nalysis negative. Paul’s latest report 
shows the following: red blood count 
5,200,000; white blood count 9,500: 
hemoglobin 86.12 per cent; cholesterol 
130 mg.; pulse 56; blood pressure 
100/71; basal metabolie rate + 3; uri- 
nalysis negative. Wassermanns given 
at time of entry (1943) were negative. 

Skin.—William reports that he has 
never sweated except in the armpits 
and occasionally a little on the palms. 
His skin is smooth and dry with no 
trace of pores nor lanugo hair. Paul 
presents almost the same picture, but 
reports that he has _ occasionally 
sweated a little over small areas. 
Paul suffers from ecronie eczema of the 
lower arms and hands. 

Biopsies were performed in Febru- 
ary, 1950, on both boys and upon their 
brother, who is a normal sweator. An 
elliptical piece of skin about 15x4 mm. 
in area and 4 mm. thick was removed 
from the left scapular area in each 
ease. The pathologist’s report in- 
dicated that in the specimen from Paul 
there were no hair follicles or sweat 
glands in the underlying corium, 
which appeared normal in all other 
respects. In the specimen from Wil- 
liam there was one hair follicle with 
sweat gland in the corium. In the 
specimen from the normal brother 
there were two hair follicles with 
adjacent sweat glands and two groups 
of eccrine glands. 

X-rays.—Skull X-rays showed the 
clinoid processes joined over the sella 
in both eases. X-ray of Paul revealed 
pronounced prognathism. X-rays of 
hands and long bones showed no ab- 
normalities in either case. 

Hearing and Speech—An _ audi- 
ogram obtained on William in Decem- 
ber, 1948, showed severe hearing loss: 
90.5 per cent for the left ear, 98.3 per 
eent for the right ear, and 91.45 per 
cent for the combined ears. An audi- 
ogram obtained in May, 1950, by the 
same examiner showed the following 
losses: 8.0 per cent for the left ear, 
11.7 per cent for the right ear, and 
11.35 per cent for the combined ears. 
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Fig. 1.—A, William, aged 7 years. Note thin, unruly hair, sparse eyebrows, saddle nose, 
thick lips. B, William, aged 13 years, 7 months. Hair thicker and better controlled; other 
eatures still pronounced. C, Paul, aged 13 years. Note sparse eyebrows, lip contours. Fea- 
ires as a whole are better formed than William’s. D, Paul, aged 17 years 11 months. 
hinness of hair more apparent than in C. Note improvement in lip contours since dental 
rrection; prognathism. 
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The difference is striking, especially 
in view of the examiner’s opinion that 
good cooperation on the test was ob- 


tained on both occasions. The factors 
which may be responsible for so great 
an improvement are (1) the time of 
year—William suffers from head colds 
in the winter which apparently affect 
his hearing; (2) William had been 
suffering from chronic otitis media, 
which has cleared up in recent months; 
and (3) the wearing of an electronic 
hearing aid, which by making a wider 
variety of sounds available to him, 
may have enabled him to learn to 
respond to what he does hear. The 
otologist’s report indicates a slight re- 
traction and decreased reflexes of both 
tympanic membranes. 

Paul’s hearing loss is slight, but it 
does interfere sometimes with his abil- 
ity to apprehend speech. He, like Wil- 
liam, has in the past suffered from 
chronic otitis media. 

William’s speech is thick and 
slurred. There is a notable inefficiency 
in pronouncing sibilants, and his in- 
flection is poor. These difficulties are 
attributed both to his inability to hear 
the speech of others clearly and to the 
extremely poor condition of his teeth. 
Paul’s speech was slightly defective, 
but is now greatly improved due to 
dental correction and speech courses 
in high school. 

Vision.—William’s vision is 20/25 
uncorrected, and he has a very slight 
strabismus. Paul’s vision is 20/20 
uncorrected. 

Smell.—Careful tests have not been 
carried out in this area, but some defi- 
ciency does seem to be indicated. The 
odor of such strong-smelling substances 
as acetone, chloroform, ether, and a 
very spicy-smelling commercial mouth- 
wash do not seem to be fully appre- 
ciated. The otologist’s report (1949) 
states that William will probably con- 
tinue to have nasopharyngitis because 
of the size and contour of the nasal 
vestibule, and that this will in turn 
affect his hearing. As previously in- 
dicated this condition seems to have 
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improved spontaneously, at least ten 
porarily. 

Dentition.*—As of February, 1944 
at the age of 12 years, Paul’s dental! 
equipment consisted of ten permanent 
and four deciduous teeth; four of the 
former were malformed. Full mouth 
x-ray revealed an wunerupted peg- 
shaped lower left cuspid; all other 
teeth were missing. By June, 1945, 
the lower left permanent cuspid had 
erupted into the mouth, but otherwise 
no changes had taken place (Fig. 2 
A). Normal dentition for his age (13 
years) would have been twenty-eight 
teeth erupted and four third molars 
unerupted. 

When orthodontie treatment proved 
inadequate it was decided to resort to 
prosthetic dentistry. The lower miss- 
ing teeth were replaced with bridge- 
work and the upper teeth removed and 
replaced with a full upper denture 
(Fig. 2 B). 

In July, 1948, at the age of 12 
years, William possessed six erupted 
permanent teeth, six erupted decidu- 
ous teeth, and five unerupted perma- 
nent teeth (Fig. 2 C). Of these, seven 
were malformed. By January, 1950, 
the lower left deciduous second molar 
had been replaced by the lower left 
permanent bicuspid and a malformed 
upper right permanent cuspid had 
erupted distally to the deciduous 
cuspid, instead of replacing it (Fig. 2 
D). Therapy similar to that executed 
on Paul will be undertaken on William 
in the near future. 

Effects of Temperature Variation 
and Evxercise—Both boys suffer 
greatly during the hot periods of sum- 
mer. They become slow and apathetic, 
and sometimes dizzy or faint. These 
symptoms are much more pronounced 
in the younger boy, William, who oc- 
vasionally collapses. Strenuous exer- 
cise produces similar results in Wil- 
liam, especially dizziness. Paul man- 
ages to engage in some sports, but can 

*We are indebted to Dr. J. M. Williams 
of the Mooseheart Dental Department and 
Aurora, Ill., for the data in this section and 


for permission to publish the photographs of 
the dental casts (Fig. 2). 
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exert himself more during cool 
veather. Both boys are most comfort- 
ible during cool seasons, but they re- 
port suffering from cold during the 
winter. 

Experimental Tests—In December, 
1949, both boys were subjected to two 
experimental physiological stress con- 
ditions, a 90-second period of hyper- 
ventilation and the cold pressor test. 
During these tests the following were 
recorded continuously: electrocardi- 
ogram, electroencepalogram, electro- 
myogram (frontalis muscle), palmar 
skin potentials, and respiration. All 


Fig. 2.—Shows dental condition typical in hereditary ectodermal dysplasia. 


unsuccessful orthodontic treatment (1945). 
is described in text (1947). 
William’s teeth (1948). 


of the 


respiration, 
were recorded by means of an Offner 
electroencephalograph, Model A, with 
Crystograph recorder. 

Both sealp-sealp and secalp-ear lobe 
cleetroencephalograms were recorded 
trom the frontal, sensory-motor, and 


tracings, except 


occipital regions bilaterally. Wéil- 
liam’s reeord showed normal brain 
electrical rhythms with a slight tend- 
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been placed in end-to-end bite for photographic purposes. A, 
B, Cast of Paul’s teeth following prosthetic dentistry 
Of the teeth visible only the lower molars are natural. C, 
D, Cast of William's teeth (1950) showing changes described in text. 
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ency toward amplitude asymmetry. 
His occipital alpha frequency. was 11.1 
per second, the upper end of the nor- 
mal frequency range for his age 
group. -Paul’s record was at best 
questionably normal. All activity was 
of relatively low voltage, and the oe- 
cipital alpha rhythm was rarely seen. 
The most persistent activity consisted 
of low-voltage 4+ per second waves. 
Neither boy showed the development 
of high-vcitage 3 per second waves 
during hyperventilation, although 
both became very dizzy. William be- 
“ame so dizzy in fact that he stopped 


D. 
Casts have 
Cast of Paul’s teeth following 


Cast of 


deep breathing after just 50 seconds, 
and still showed signs of dizziness 30 
minutes later upon arising from the 
experimental couch. Most children of 
his age have little difficulty in main- 
taining deep breathing for 90 seconds. 

During his brief period of hyper- 
ventilation, William’s heart rate in- 
creased to a maximum of 35 beats per 
minute above his normal resting heart 
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rate, and after he stopped deep breath- 
ing showed pronounced fluctuation for 
3 minutes before it returned to nor- 
mal. The average maximum heart 
rate increase for ten normal controls 
was 19.3 beats per minute with a 
range of 9 to 28 beats per minute. 
Paul’s maximum heart rate increase 
during 90 seconds of deep breathing 
was 42 beats per minute with recovery 
to normal in 50 seconds. 

The cold pressor test was adminis- 
tered according to the method of Hines 
and Brown,°® mereury sphygmomanom- 
eter readings being taken at the 
standard intervals along with the 
other measures previously mentioned. 
William’s maximim blood pressure in- 
crease during the test was 11 mm. Hg 
systolic and 10 mm. Hg diastolie with 
recovery within 2 minutes. The elec- 
trocardiogram showed pronounced 
heart rate fluctuation which lasted for 
over 3 minutes after the end of stim- 
ulation. This fluctuation was noted 
again on a repeat test. William’s 
electrocardiogram is also characterized 


by a very pronounced sinus arrhyth- 
mia. 

Paul’s maximum blood pressure in- 
erease during the test was 22 mm. Hg 
systolic and 16 mm. Hg diastolie with 
recovery taking 5 minutes, a hyper- 


tensive response. His heart rate, too, 
showed irregular fluctuation, partic- 
ularly after the end of stimulation. 
This is in contrast to ten normal con- 
trols who showed rather smooth small 
to moderate rises in heart rate during 
cold stimulation, followed by unevent- 
ful returns to normal. 

Galvanie skin responses (GSRs) 
could be recorded from these boys, but 
they were generally weaker than those 
of normal children and a large num- 
ber of them were of abnormal wave- 
form. These facts are pertinent to 
the question of whether the GSR is 
basically a secretory or a vasomotor 
phenomenon,® but unfortunately they 
do not provide a clear-cut test, because 
(1) the boys do sweat to some extent 
on the palms, and (2) the boys suffer 
from a number of other deficiencies— 
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including some vasomotor disturbance 
as has been shown—so that sweai 
gland deficiency is only one of a num 
ber of variables. However there did 
seem to be a correlation between moist 
ness of the palms and the size and 
‘*normality’’ of the GSRs obtained. 

Psychological S t a t u s—Intellectu- 
ally, William is dull (1.Q. 78). From 
1943 to the present his educational ag: 
has lagged behind his chronological 
age by an increasing amount. The dif- 
ference is now over two and one-half 
years. His school grades have been 
mediocre to poor. 

Intellectually, Paul has fared some- 
what better. His latest LQ. was 94. 
His educational age has remained con- 
stantly about one and one-half years 
behind his chronological age. His 
grades are fair to average. 

Insofar as social adjustment is con- 
eerned, William has been since his 
arrival, and still is, a behavior prob- 
lem. He feels that he is generally 
rejected by other people. He tends to 
take advantage of his physical disabil- 
ity and malingers when he can ‘‘get 
away with it.’’ Although he is in 
good contact with present reality, he 
seems unable to plan for the future in 
realistic terms. He aspires to roles 
which are far beyond his capacities— 
veterinarian, doctor, engineer—and his 
plans vary a great deal from day to 
day. In short, abstract reasoning, 
value judgments, and concepts of the 
future are difficult for him to handle. 

Rorschach findings in general sub- 
stantiate the clinical impression. In 
addition to the low average intellectual 
ability, there is a defective emotional 
and social development. He is ineap- 
able of relating to human figures ex- 
cept on a purely superficial level and 
gives no indication of any mature 
emotional reactions. There are few 
external resources open to him for his 
interests are narrow to the point of 
rigidity and infantile in nature. Most 
of his responses are of the easy con- 
ventional type; even when he follows 
his tendency to select the unusual, he 
attempts to maintain intellectual con 
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trol by assigning them simple inter- 
pretations. For the most part he 
seems unable to respond to or handle 
emotional situations, but occasionally 
an infantile, unpredictable outburst 
will oceur. Reeovery from such in- 
cidents is immediate, complete, and 
accompanied by an apparent lack of 
insight. A basie pattern of hostility 
and aggression occasionally gives rise 
to anxiety but this too is of a super- 
ficial and fleeting nature.* 

It is believed that his psychological 
maladjustment is to some extent a 
secondary complication of his primary 
disorder, which obviously makes social 
intercourse difficult. Since relief from 
the primary disorder is impossible, 
psychotherapy has been employed in 
an attempt to improve his adjustment. 
The results have thus far not been 
encouraging. 

Paul does not present as severe an 
adjustment problem as William. How- 
ever, he is not ideally adjusted. He 
tends to be self-effacing and show 
other signs of inferiority feelings. 
Probably because of his modest nature 
he is better liked than William. It is 
felt that if Paul can be directed into 
a vocation which will be interesting 
to him and commensurate with his 
abilities and especially his physical 
limitations, he will make an adequate 
adjustment after he is graduated from 
Mooseheart. 


DISCUSSION 


So many forms of hereditary ecto- 
dermal dysplasia and so many mis- 
cellaneous symptoms have been re- 
ported that it is extremely difficult to 
tell whether any given symptom is 
direetly connected with the ectodermal 
dysplasia or is merely coincidental. 
However, a number of features of the 
here and of earlier 
cases, together with embryological 
data, combine to suggest that the 
nervous system and related structures 


eases reported 


*Rorschach’s test was administered and 


rpreted by Miss Jean Waldvogel. 
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as well as the skin may be involved 


in many cases of ectodermal dysplasia. 
Such features are deviant autonomic 
(blood pressure and heart rate) re- 
sponses to mild physiological stress, a 
questionable electroencephalogram, 
borderline mentality, and symptoms of 
endocrine dysfunction. A large major- 
ity of reported hereditary ectodermal 
dysplasies are below normal in intelli- 
gence,* and a number of eases of “sub- 
total’’ ectodermal dysplasia with ex- 
tensive and severe neural defects have 
been reported. The peripheral defects 
are, of course, of major importance in 
the present cases, but the signs of 
neural and endocrine involvement 
seem definite. The degree of involve- 
ment of the nervous system in ecto- 
dermal dysplasia probably depends 
upon how early in the embryonic 
period the dysplasia becomes manifest 
—the earlier, the more severe the in- 
volvement. 

In any event, careful and extensive 
study of each individual case of hered- 
itary ectodermal dysplasia is  in- 
dicated, since many various defects 
usually accompany the primary symp- 
toms. It is possible that this disorder, 
as well as ‘‘subtotal’’ manifestations 
of the syndrome, is more common than 
the sparcity of reports in the literature 
implies. It may be that many such 
eases have been misdiagnosed as avita- 
minosis, congenital syphilis, ete. 

Finally, it is worth while pointing 
out that, as in all eases of visible dis- 
figurement, the physician should be 
aware of the possibility of psycho- 
logical maladjustment and recommend 
psychotherapy in those eases in which 
it seems warranted. 


The writer is indebted to Dr. Martin L. 
Reymert, Director of the Mooseheart Labora- 
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tory for Child Research, for his advice in the 


preparation of this study for publication, 
and to Dr. Richard Aspinall, Superintendent 
of Mooseheart, for his encouragement and 


support of research. 
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SITUS INVERSUS 


Report oF THREE CASES AND A REVIEW OF THE LITERATURE 


NatTALiA TANNER-Carn, M.D., ANp E. Perry Crump, M.D. 
NASHVILLE, TENN. 


HE 

of all organs of the body is not a 
common one. The incidence of this ab- 
normality is difficult to determine since 
the condition is compatible with appar- 
ently normal life, and exists in many 
individuals undiagnosed. The purpose 
of this report is to present three such 
eases which were complicated by other 
conditions, and to review briefly the 
available literature. 

LeWald* (1925) reported twenty- 
nine eases in 40,000 roentgen-ray ex- 
aminations of the chest and digestive 
tract, with an incidence of approxi- 
mately one case in 1,400. Sherk? 
(1922) of the Mayo Clinie observed 
complete transposition of the visceré 
ten times in 347,000 admissions. 
Adams and Churchill® state that situs 
inversus occurred twenty-three times 
in 237,112 admissions to Massachusetts 
General Hospital. Vineberg* reviewed 
the literature in 1946 and found 475 
cases reported to that date. He quotes 
Larson who, in 1938, reported an in- 
cidence of one ease in 10,000. Parson® 
(1945) reported two cases of complete 
situs inversus in approximately 15,000 
private patients. Physical examina- 
tions of United States Army recruits 

1947) revealed an incidence of one 
ease in 35,000. These findings were 
confirmed by appropriate gastrointes- 
Situs inversus has 


anomaly of complete reversal 


tinal studies.® 7 


From the Department of Pediatrics, George 
Hubbard Hospital of Meharry Medical College. 
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been discovered three times in 51,246 


admissions to George Hubbard Hos- 


pital. 


FREQUENCY OF Situs INVERSUS 
VARIOUS AUTHORS 


TABLE I. 
ACCORDING TO 


| YEAR | FREQUENCY 
1922 1:34,700 
1925 1:1,400 
1937 210,300 


1 
1945 1:7,500 

1 

1 


AUTHOR 
Sherk 

LeWald 
Adams & Churchill 
Parson 


U.S. Army Recruits 1947 735,000 


717,000 


Tanner-Cain & Crump 1950 





Many theories, seeking to explain 
the etiology of this condition, are to 
be found in the literature. Virchow 
diseovered that in situs inversus the 
umbilical cord was wound spirally 
to the right, whereas the reverse is 
normal. He felt that this was a deter- 
mining factor. An embryological 
change in the ‘‘S’’ shape of the cardiac 
tube, with the right side placed near- 
est the blood supply in the embryo, has 
also been considered a cause.? An ad- 
ditional hypothesis suggests that the 
condition is related to the survival of 
one of a set of twins, in which case the 
establishment of symmetry and asym- 
metry in the blastoderm preceded the 
twinning.*® More recent studies® of 
the problem of asymmetry in the vis- 
cera suggest that the prime determin- 
ing factor is the normal spiral organi- 
zation of the developing gut, which 
when reversed in direction automati- 
eally leads to transposition. Vineberg* 
that Cockayne (1938) 


points out 
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studied family pedigrees and found 
that 
character caused by a single autosomal 


situs inversus was a_ recessive 
gene. 
CASE REPORTS 


Case 1.—J. N., a newborn Negro 
female, was delivered on the obstet- 
rical service of George Hubbard Hos- 
pital April 15, 1939. The infant 
weighed 3.49 kilograms (7 pounds, 11 
ounces) at birth. The crown-heel 
length was 51 em. Respirations were 
good, and no resuscitation was given. 
Labor was five hours and delivery 
normal. 

The mother was a 24-year-old un- 
married gravida i, para i, who had had 
an uneventful full-term pregnancy. 
Her serological test for syphilis was 
negative during pregnancy. The fam- 
ily history was noncontributory. 

On April 16, the infant suddenly 
developed cyanosis and vomited dark 
bloody material. Physical examina- 
tion revealed dyspnea, cyanosis, stu- 


por, harsh breath sounds, and rales in 


both lung fields. The temperature was 
37° C. (98.6° F.) and respirations 46 
per minute. 

A portable x-ray chest plate showed 
a shift of the mediastinal contents to- 
ward the right side, with a slight in- 
crease in the width of the upper medi- 
astinal shadow. The gas-filled stomach 
was noted to be on the right side, sug- 
gesting situs inversus. The leaves of 
the diaphragm were equal in height. 
The size and shape of the heart as well 
as its disposition in the chest were not 
compatible with dextrocardia, nor was 
any other congenital cardiac anomaly 
suggested during this examination. 

Serological test for syphilis was 
negative. 

The infant was placed in an incu- 
bator, given continuous oxygen, and 
alpha-lobeline as needed. Cyanosis 
persisted from birth with only slight 
improvement during oxygen adminis- 
tration; the course was progressively 
downhill, and she expired on April 18, 
1939. Clinical diagnoses included con- 
genital heart disease, situs inversus, 
and enlarged thymus. 
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Post-Mortem Examination.— 

Gross: The right lung was observe: 
on the left side and the left lung o 
the right. The heart was normal! 
placed, was extremely dilated, and 
showed many gray areas of patchy dis 
tribution, both on the surface of the 
left ventricle posteriorly and on the 
surface of the right ventricle anteri- 
orly. There was immense thickening 
of the myocardium and endocardium. 
The latter was covered by a fine granu- 
lar substance simulating an organizing 
thrombus. Small areas of questionable 
infaretion were observed. The medi- 
astinal space showed a reversal of the 
thymus, in that the greater portion of 
the organ formed a constricting collar 
around the vessels of the upper an- 
terior mediastinum. 

Peritoneal cavity: All of the ab- 
dominal organs were reversed. 

The kidneys showed polyeystic 
changes bilaterally. 

All of the organs were preserved in 
situ, and hence not weighed. 

Microscopic: Sections from the heart 
revealed infantile muscle fibers in 
which congestion and edema were the 
most outstanding changes. 

The lung showed congestion, edema, 
hemorrhage, and in places was emphy- 
sematous. 

The kidney sections showed poly- 
cystic changes. 

Pathological diagnosis: Situs in- 
versus, compression of the aorta by a 
displaced thymus, organizing endo- 
carditis, infarction of the heart and 
lung, urethral atresia, bilateral poly- 
eystie kidneys. 


Case 2.—J. F., a 10-month-old Ne- 
gro female, was admitted to the pedi- 
atrie service of George Hubbard Hos- 
pital (Dee. 29, 1947) with a chief com- 
plaint of a ‘‘eold’’ and vomiting of 
three weeks’ duration. The mother 
was unable to give a satisfactory his- 
tory of the present illness. 

The baby was born at home (Feb. 
2, 1946), weighing 2.73 kilograms (6 
pounds), after a period of gestation 
estimated to be nine months. 
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The mother, aged 33 years, was a 
rravida viii, para vi, and showed ob- 
ious mental deficiency. She had 
iborted twins once after four months 
if gestation. Her blood serological 
eaction during the pregnancy involv- 
ng the patient was reported as nega- 
tive, and she gave no history of any 
‘revious antisyphilitie therapy. The 
father died March 28, 1947, at the age 
of 74 years. He had been inadequately 
treated for syphilis and was known to 
have had syphilitic aortitis. The five 
living siblings were said to be well al- 
though one child had had convulsive 
seizures during infancy. One male 
child died at the age of 4 weeks with 
bronchopneumonia. 

The patient had been artificially fed 
since birth on an evaporated milk 
formula and had been given cod liver 
oil and orange juice at irregular inter- 
vals. She had received no solid food 
and was said to have customarily 
passed one hard stool daily. Routine 


immunizations had not been completed. 
The past history was significant in 


that the infant had had two previous 
hospitalizations at 6 and 8 months of 
age for severe respiratory infections. 
Her hospital record revealed that the 
following diagnoses had been made on 
these previous admissions: broncho- 
pneumonia with empyema, dextrocar- 
dia with situs inversus (Fig. 1), con- 
genital heart disease (Fig. 2), type un- 
determined, and mongolism. 

Physical examination, at the time of 
the present admission, revealed a mod- 
erately dehydrated, malnourished fe- 
male infant in aeute respiratory dis- 
tress. Admission weight was 6.25 kilo- 
vrams (13 pounds 12 ounces), crown- 
heel length 60 em., head circumference 
44 em., chest cireumference 39.5 em., 
abdominal cireumference 42.5 em., 
temperature 39.7° C. (103.6° F.), 
pulse 196 per minute, and respiratory 

ite 96 per minute. The pharynx was 
cutely injected, a mucopurulent nasal 

scharge was present, and the tym- 
nie membranes were slightly in- 
med with normal light reflexes. The 
facies had mongoloid characteristics. 
‘he point of maximal impulse was 
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Fig. 1.—Case 2, J. F., aged 7 months. X- 
ray and barium study showing dextrocardia, 
right-sided stomach, and left position of the 
liver. 


noted to be in the fourth right inter- 
costal space, and percussion dullness 
could be elicited for more than 3 em. 
lateral to the right sternal border. No 
thrill was present. A loud harsh sys- 
tolie murmur was best heard at the 
apex. Moist rales could be appre- 
ciated over both lung fields, but 
there was no evidence of consolida- 
tion. An abdominal mass was palpated 
3 em. below the left costal border, and 
an umbilical hernia was present. There 
was generalized muscular hypotonia 
and hypermobility of all joints. The 
hands were observed to be spadelike, 
with shortening and ineurving of the 
fifth fingers. All reflexes were normal. 

The hemogram on admission showed 
red blood count 4.61 million per cubic 
millimeter, hemoglobin 12 Gm., white 
blood count 14,900 per cubic millimeter 
with polymorphonulears 72 per cent, 
lymphoeytes 28 per cent. Nose and 
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throat cultures yielded pneumococci. 
Blood culture was negative. Erythro- 
cyte sedimentation rate was 3 mm. in 
one hour (Westergren). Blood chem- 
istry on admission: nonprotein nitro- 
gen 21 mg. per cent, serum cholesterol 
85 mg. per cent, and chlorides (as so- 
dium chloride) 492 mg. per cent. The 
Sehick and the Mantoux tests were 
negative. 

Admission x-ray examination of the 
chest revealed thickening of both hilar 
regions with exaggerated peribronchial 
markings. 


Fig. 2 Case 2, J. F., aged 9 months. 


cardia. A-V rate 166 per minute. 
was compatible with dextrocardia. 


The infant was given oxygen, peni- 
cillin 10,000 units every three hours 
intramuseularly, and fluids subeutane- 
ously. Shrinkage of the nasal mucosa 
was attempted, and vitamin supple- 
ments were administered. 

On this regime, the infant’s response 
was considered satisfactory, and after 
a two-week period the temperature was 
stabilized within normal limits. Dur- 
ing this interval, the patient’s develop- 
mental status was roughly evaluated. 


P-R interval 0.12 sec., 
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She could not hold up her head nor 
could she sit. The grasp reflex was 
quite prominent. Compared with nor- 
mal developmental standards, her leve! 
suggested that of a 3-month-old infant 

The patient was discharged on Jan 
20, 1948, but the mother failed to come 
for the baby when notified. Sulfadia- 
zine was administered during this ex- 
tended period of hospitalization, and 
the patient remained temporarily 
symptom free, except for persistent 
constipation which was intermittently 
relieved by enemas. 


Electrocardiogram tracing showing sinus tachy- 


QRS complex 0.04 sec. The tracing 


On January 26, the infant’s tem- 
perature suddenly rose to 40° C. (104 


F.). She did not appear acutely ill, 
and physical findings were not helpful. 
The hemogram and sedimentation rate 
were within normal limits. Subeutane 
ous fluids and tap water enemas pro- 
vided only temporary remissions from 
hyperpyrexia. An x-ray picture of th 
chest showed clearing of the hilar 
thickenings and peribronchial mark- 
ings. On January 31, the infant de- 
veloped acute bilateral otitis media. 
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Penicillin therapy was reinstituted, 
10,000 units every three hours intra- 
museularly. Sulfadiazine was discon- 
tinued. The patient’s temperature 
dropped to 37.6° C. (100° F.) within 
twenty-four hours. 

On the morning of February 5, the 
temperature rose suddenly to 39.4° C. 
(103° F.), and the infant appeared 
dyspneic, with marked intercostal and 
subeostal retraction. Physical exam- 
ination revealed only a hyperemic 
pharynx and a thick mucoid discharge 
in the oral cavity. No cyanosis was 
apparent. Hemogram showed red blood 
eount 5.2 million per cubie millimeter, 
hemoglobin 9 Gm., white blood count 
13,000 per cubic millimeter with a nor- 
mal differential. Urinalysis was nor- 
mal with the exception of 6 white blood 
cells per high power field. 

The patient was placed in an oxy- 
gen tent and given parenteral fluids 
subeutaneously and _ intravenously. 
Penicillin was increased to 20,000 units 
intramuscularly every three hours. 

Six hours later, the temperature rose 


to 42.1° C. (108° F.) rectally, and she 
was observed to have repeated tonic 
convulsive seizures accompanied by 


grunting sounds. The dyspnea ap- 
peared more marked and the pulse 
rate was 120 beats per minute. 
Rhonchi and harsh breath sounds were 
present throughout the chest. 

A spinal tap done immediately re- 
vealed crystal clear fluid, under no in- 
creased pressure, with normal chem- 
ical and cytological findings. 

The infant was sedated with pheno- 
barbital sodium, given alcohol sponges, 
tap water enemas, and continuous oxy- 
gen. 

Despite the above measures, inter- 
mittent tonie convulsions continued. 
Twelve hours later, the temperature 
rose again to 42.1° C. (108° F.), and 
the patient expired (Feb. 6, 1948). 


Post-Mortem Examination.— 

Gross: Complete rotation of the 
thoracic organs was observed. The left 
lung was on the right side and the 
right lung on the left side. The apex 
of the heart was at the fourth right 
intercostal space. 
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The heart weighed 25 grams, had a 

widely patent foramen ovale, and no 

interventricular septal defect. 

The lungs showed dark reddish dis- 
coloration peppered with petachiae. 
The peribronchial lymph nodes were 
enlarged, pale pink, and moderately 
soft. The main bronchus revealed a 
considerable amount of glairy mucus 
which almost occluded the lumen. The 
eut surfaces of the upper portion of 
both lungs were uniformly dark red- 
dish brown and yielded a secant amount 
of blood in which no gas bubbles were 
visible. The lower portions revealed 
pink frothy material. 

Peritoneal cavity: All organs were 
displaced. The liver was rotated to the 
left side, and the gall bladder appeared 
at a point slightly outside the left mid- 
clavicular line. The appendix was on 
the left. The stomach was rotated with 
the liver so that the pylorus was at the 
midline beneath the right lobe of the 
liver. A Meckel’s diverticulum was 
observed in the primary portion of the 
lower part of the ileum. The pancreas 
was also transposed. 


The kidneys were of average size, ap- 
peared bright reddish brown in color, 
and showed fetal lobulations. The eut 
surfaces revealed dilated calyces. The 
ureters were patent into the urinary 
bladder. 


Gross observation and sectioning of 
the brain before and after formalin 
fixation revealed normal findings. 

Microscopic: (Only the lung sece- 
tions are reported, since other sections 
were not revealing. ) 

Sections from the lungs showed 
areas of congenital atelectasis, small 
areas of emphysema, and large areas 
of recent hemorrhage and edema. The 
large bronchioles were almost com. 
pletely filled with muco-epithelial 
plugs. Cellular infiltration of the al- 
veolar walls indicated interstitial reac- 
tion. A section from the trachea re- 
vealed moderately edematous intact 
mucosa in which there was a slight 
hyperemia. The submucosa was in- 
filtrated with lymphocytes and occa- 
sional polymorphonuclear cells, and 
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the mucous glands were hyperactive 
and showed plugged lumens. 

Pathological diagnoses: Chronic 
tracheobronchitis, atelectasis of the up- 
per portions of both lungs, widely pa- 
tent foramen ovale, situs inversus, 
Meckel’s diverticulum, slight rickets, 
bilateral hydronephrosis and hydro- 
ureters (nonobstructive), hemosidero- 
sis of the spleen, fatty metamorphosis 
of the liver. 

Case 3.—W. J. S., an 11-day-old 
Negro female infant, was admitted to 
the pediatrie service of George Hub- 
bard Hospital Nov. 11, 1949, with a 
chief complaint of shortness of breath. 

The infant was the product of a full- 
term pregnancy, an eleven-hour labor, 
and a spontaneous delivery on Oct. 27, 
1949, at a local hospital. She was dis- 
charged from the newborn nursery at 
5 days of age, and the father noted 
that she immediately appeared short of 
breath and had rapid respirations. 
This condition became progressively 
worse daily. There was no history of 
cyanosis. 

The mother, a 16-year-old gravida i, 
para i, was living and well, and the 
father, 21 years of age, was in good 
health. 

Physical examination on admission 
revealed a pink well-nourished female 
infant in moderate respiratory distress. 
Temperature was 37.2° C. (99° F.), 
weight 3.2 kilograms (7 pounds), 
erown-heel 50.5 em., head cireumfer- 
ence 33 em., chest circumference 31 
em., abdominal circumference 30.5 
em., respirations 76 per minute, and 
pulse 127 beats per minute. Posi- 
tive physical findings ineluded sub- 
costal retractions with simultaneous 
head nodding. Pereussion revealed 
inereased cardiac dullness to the 
right and a harsh systolic murmur 
was heard over the entire anterior chest 
wall, with its maximal intensity to the 
right of the base of the sternum. A 
thrill of low intensity was appreciated 
on the right over the area of cardiac 
dullness, while an abdominal mass was 
palpated just under the left costal 
margin; no liver edge could be demon- 
strated on the right side. 
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Laboratory work on admission re 
vealed blood count 3.23 million pe: 
cubic millimeter, hemoglobin 15.8 Gm. 
white blood count 13,000 per cubic 
millimeter, polymorphonuclears 52 pe: 
cent, lymphocytes 48 per cent. Urin- 
alysis was normal. 

X-ray of the chest November § 
showed a greatly enlarged cardiac 
shadow which almost completely ob- 
seured the right lung field. The left 
lung field and the right costo-phrenic 
angle were clear. 


Barium swallows outlined a normal 
esophagus. The stomach occupied the 
right upper quadrant while the liver 
shadow was found to the left. A bar- 
ium enema revealed the hepatic flexure 
on the left side and the splenic flexure 
on the right side high under the stom- 
ach. 

An electrocardiogram taken Novem- 
ber 8 showed right axis deviation. The 
auricular rate was 154, ventricular rate 
154, P-R interval 0.12 sec., QRS com- 
plex 0.07 sec., and P, was inverted. 
The tracing was compatible with dex- 
trocardia, and was repeated November 
9 with the same findings. 


The infant remained in the hospital 
from November 7 to 14, during which 
time she was maintained in oxygen 
continuously except when diagnostic 
or therapeutic procedures necessitated 
her removal for short periods of time. 
Fleeting attacks of cyanosis were ob- 
served upon withdrawal from oxygen. 
Although the patient remained afe- 
brile and took an evaporated milk 
formula well, with no vomiting or re- 
gurgitation, her weight curve de- 
creased steadily during hospitalization 
from 3.2 kilograms (7 pounds) to 2.75 
kilograms (6 pounds, 114 ounces). 

At 1:50 p.m. on November 14, she 
vomited unobserved. When discovered, 
eurds were seen passing from the 
mouth and nose. No respirations or 
heart tones were appreciated, and al! 
measures failed to resuscitate the in- 
fant. The clinical diagnoses were: 
asphyxia due to aspiration of milk, 
congenital heart disease with intermit 
tent cyanosis, dextrocardia with mal- 
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position of the great vessels, ventric- 
ular septal defect, and situs inversus. 


Post-Mortem Examination.— 


Gross: There was complete rotation 
of the heart and lungs. The heart was 
enlarged in all dimensions. The in- 
ferior and superior venae cavae opened 
into the right atrium, and the enlarged 
pulmonary artery was normally lo- 
eated despite the reversed position of 
the heart. Two of the pulmonary veins 
opened into the left atrium and two 
into the right atrium. The opened 
heart showed an extremely dilated 
right atrium which was almost contin- 
uous with the left, only a flap being 
present in the superior region of the 
normal septal location. The mem- 
branous portion of the intraventricular 
septum was absent. Coronary artery 
openings were normal. 

The lungs were normal except for 
considerable atelectasis of the left lung. 

The peritoneal cavity contained 15 
e.c. of amber-colored fluid. All ab- 
dominal organs were in the reverse of 
normal position. The liver was larger 
than normal. 

Microscopic: Heart sections were 
normal. The lungs showed marked 
fetal atelectasis, although the bron- 
chioles appeared normal. There were 
small areas of emphysema with an ac- 
eumulation of pigment-bearing (heart 
failure) cells. 

The liver showed central glycolysis of 
the lobules with normal peripheral 
areas. 

The thymus was poorly differen- 
tiated, and lymphoid elements occupied 
the bulk of the sections. 

Thyroid sections showed no colloid 
present except for an occasional small 
abortive eystic dilatation containing 
semifluid colloid. 

Pathological diagnoses: Anoxia, in- 
terauricular and interventricular sep- 
tal defects, bilateral atelectasis, right- 
sided hypertrophy and dilatation of 
the heart, and situs inversus. 


DISCUSSION 


Situs inversus per se, in the absence 
‘f additional complicating anomalies, 
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may remain undiscovered, and on oc- 
easion the presence of this condition 
can unexpectedly explain a left-sided 
attack of appendicitis. Many of the 
Army recruits (1947), in whom the 
condition was found, had no foreknowl- 
edge its presence. When discovered, 
therefore, it should be called to the at- 
tention of the patient or his parents 
so that this information may be made 
readily available to the physician at- 
tending the patient during acute ab- 
dominal episodes. 

The three female infants included 
in this report all died within the first 
year of life, a fact which immediately 
suggests that other anomalies of a 
severe nature were present. Dextro- 
cardia is ordinarily classified as an 
acyanotic congenital cardiac anomaly, 
and uncomplicated situs inversus is 
not known to cause death. Case 1 lived 
only three days and had persistent 
cyanosis, even in the presence of an 
oxygen atmosphere. The heart was in 
a normal position, although there was 
situs inversus of the abdominal viscera, 
and the lungs were found rotated. It 
is possible, therefore, to classify the 
case as situs inversus with a levocardia, 
and, as pointed out by Taussig,** this 
usually means that the heart has been 
rotated back to the left. Reference is 
made to three such cases that she has 
seen in which there was persistent 
cyanosis, and she states that a levo- 
cardia in a situs inversus is usually as- 
sociated with extremely complicated 
cardia malformations. Case 1 is an 
exception in this regard, for it present- 
ed no anatomical defect of the heart. 
Early cyanosis in this patient may 
have resulted from compression of the 
aorta by a displaced thymus; later, 
infarction of the heart and lungs, and 
pulmonary edema undoubtedly served 
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as contributing factors. Case 3 revealed 


cardiae anomalies which alone were 


for 
Case 2, on the other hand, 


sufficiently extensive to account 
cyanosis, 
never appeared ecyanotie. 

Of the three cases, Patient 3 present- 
ed the most severe cardiac malforma- 
tion. the pulmonary veins 
opened into an extremely dilated right 
atrium which 
with the left, only a flap being present 


Two of 
was almost continuous 


in the superior region of the normal 
septal location. In addition, the mem- 
branous portion of the interventricular 
septum was absent. 

anomalies were re- 
the urinary 
In addition, 
Meckel’s diverti- 
culum, while Case 3 presented no signi- 
ficant 
found in the heart. 


Extracardiae 
stricted principally to 
tract in Cases 1 and 2. 
Case 2 revealed a 


malformations beyond  tnose 

The diagnosis of situs inversus was 
readily made clinically in both Cases 
2 and 3, 


cardia was presented in both. 


presumably because dextro- 
In Case 
1, the gas-filled stomach on the right 
the 


suggested situs inversus. 


side, as observed on x-ray film, 
The loeation 
of the liver edge along the left costal 
the 


condition, and more especially so when 


margin is also a useful clue to 
the heart is found in the normal posi- 
tion. 


eally, however, the diagnosis of situs 


Once suspicion is aroused clini- 


inversus becomes somewhat routine in 
the application of electrocardiography 
with contrast 


and roentgenography, 


substances placed in the alimentary 
eanal. 

Fluoroscopy is more reliable than 
x-ray in the diagnosis of complete situs 
inversus, for as Taussig’® points out, 
the condition may be such a perfect 
mirror image of the normal that unless 
vareful regard is paid to the markings 
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on the x-ray film, it is easy to reverse 
the film and read it as ‘‘heart norma! 
in size and position.’’ This relativel) 
uncommon error was made on one of 


our cases. 


Taussig'* suggests that when dextro- 
cardia is associated with an additional! 
cardiae malformation, the clinical diag- 
nosis may be extremely complicated. 


Such eases occurring in conjunction 
with situs inversus have been reported 
frequently enough to emphasize the 
clinical astuteness which the solution 
of these problems demand.'*-"* 

It is interesting to note that the fre- 
queney of bronchiectasis and situs in- 
versus occurring concomitantly has 
been reported to be significantly 
high.****"2, Case 2 of this series, how- 
ever, presented no clinical or pathologi- 
eal evidence of bronchiectasis, despite 
an unusual predisposition to severe 
recurrent attacks of tracheobronchitis. 

SUMMARY 

Situs inversus per se is a relatively 
rare and harmless condition, the inci- 
dence of which is unknown. This con- 
gential malformation was discovered 
three times in 51,246 admissions to 
Hubbard Hospital (1:17,000). Its 
clinical significance arises in the fact 
that it suggests the presence of other 
congenital malformations which may 
be seriously handicapping, and because 
it ean on oceasion explain otherwise 
bizarre findings during acute abdomi- 
nal episodes. 

Three cases are presented in female 
infants, all of whom died during the 
first year of life. Of these, one patient 
was found to have levocardia. 
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CURRENT ADOPTION PRACTICES 


CATHERINE S. AmMatTRupDA, M.D.,t AND JosEPH VY. BALDWIN, M.). 
New Haven, Conn. 


NOWLEDGE concerning adoption 
K practices is considered of impor- 
tance to the pediatrician because in 
many instances he is called upon to 
eare for the adopted child; at other 
times his advice is requested by parents 
on how to go about adopting a baby; 
many agencies call upon the pediatri- 
cian to assess an infant’s physical con- 
dition and development prior to adop- 
tion placement. Adoptions have also a 
specific psychological Most 
agencies require a psychological exam- 
ination of an infant or child prior to 
adoption. But more than that, adop- 
tion affects intimately the child’s en- 
tire emotional, mental, social, and per- 
sonality development. The adopted 
child also can profoundly change the 
behavior and development of the adopt- 
ing family. Not without psychological 
import are the adjustments and emo- 
tional reactions of the natural mother 
in releasing her child for adoption; 
this latter problem is of course seen 
more frequently by the obstetrician 
and the social agencies. 

In an attempt to bring more infor- 
mation to the professional public con- 
cerning these problems, a study was in- 
augurated by one of us (C. S. A.) to 
evaluate the adoption practices in the 
State of Connecticut. Although this 
study is confined to the practices of 
one state, most of the problems are 
countrywide with few exceptions. The 


aspect. 


From the former Clinic of Child Develop- 
ment, Yale University School of Medicine 


+Deceased. 
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Yale Clinic of Child Development had 
over a period of many years assisted 
the local adoption agencies in studying 
the child who is an adoption candidate. 
Before a new Connecticut law was 
passed, the only kind of adoption place- 
ment seen by the clinic was the 
planned, supervised, and protected 
adoption of the social agencies. But 
there is another kind which we have 
called the independent adoption where 
the placement is made directly by the 
natural mother or arranged by a rela- 
tive, friend, doctor, lawyer, minister, 
and sometimes by a casual aecquaint- 
ance. 

Before the new Connecticut law, it 
was a rare family adopting independ- 
ently who asked for any measure of the 
normality and fitness of the child they 
were taking as their own. But the 
new law requires a social agency in- 
vestigation of independent adoption 
placements (after the placement has 
been made), a physical and mental ex- 
amination of the child, and a proba- 
tionary period of one year before legal- 
ization of the adoption. The law also 
provides for exceptions to these require- 
ments. In the course of these investiga- 
tions, the clinic was called upon to as- 
sist in the evaluation of the child. At 
first the idea of indiscriminate place- 
ment of children in adoption seemed 
primitive. As, however, most babies 
are pretty normal and most people 
pretty decent, it became apparent that 
many of these placements seemed per- 
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feetly good. And then an extremely 
bad placement would turn up and 
point out that adoption is a serious 
matter, profoundly affecting the lives 
of at least three people, and that it 
does not seem right that it be entrusted 
to the law of averages. To test this 
point of view a series of both agency 
and independent adoptions was re- 
viewed. 


INDEPENDENT VERSUS AGENCY ADOPTIONS 


In judging the infants and children, 
the results of our own developmental 
examinations are used. In judging the 
homes, we have the results of a social 
worker’s investigation. Undoubtedly, 
some poor placements perhaps did bet- 
ter than anticipated; on the other hand, 
some good placements did not do as 
well as predicted. The study involves 
judgments made at the time of place- 
ment and does not include a long-range 
follow-up. 

Of 100 babies placed independently, 
seventy-five were judged reasonably 
good babies who could be placed with 
reasonable safety into selected homes. 
That meant, of course, that twenty- 
five, or one out of four, were consid- 
ered poor adoption risks, for one rea- 
son or another, such as mental retarda- 
tion of varying degrees or serious per- 
sonality defects. And it meant that 
twenty-five families assumed poor 
risks. Of the 100 families who adopted 
these babies, seventy-five were consid- 
ered adequate, offering a reasonable 
modicum of security and stability, a 
happy home life and a decent up-bring- 
ng for the child. Our criteria were 
nodest; we did not ask for perfection. 
Nevertheless, twenty-five families did 

ot meet these modest standards for 
any reasons, such as an unstable mar- 
age or an already broken home, un- 
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desirable mental health factors in 
either adopting parent, ete. In a few 
instances, there were histories of such 
items as alcoholism, prison records, 
prostitution, wife beating, and drug 
addiction in the adopting family’s rec- 
ord. These are but the overt criteria 
which led us to call a home unsuitable; 
it ean of course be assumed that there 
are many undesirable covert factors 
which are not listed in an ordinary 
investigation and which would ad- 
versely affect a child’s development. 

To return to the more favorable 
figures, the situation would not be as 
alarming if the seventy-five good ha- 
bies were in the seventy-five good 
homes. The fact is that some of the 
good babies were in the unsuitable 
homes and some of the good families 
had poor babies. In only forty-six in- 
stances was the good baby and the good 
family together. In twenty-six of the 
fifty-four remaining cases the situation 
was questionable at best where a baby 
was seriously “overplaced” (a child of 
low but normal mental ability placed 
in a home where the cultural standards 
are high and expectations higher than 
the child can possibly meet and where 
a rejected and emotionally disturbed 
child can be anticipated) or where the 
natural mother is a potential trouble- 
maker (she knows where the child is, 
visits, interferes, ete.). In the remain- 
ing twenty-eight cases, the family and 
the baby together produced a situation 
so undesirable that we felt the adop- 
tion should not be allowed and so ad- 
vised the court. As court proceedings 
are confidential in such cases and not 
open to inspection, the ultimate dis- 
position is not known. 


In comparison, what about the babies 
placed under the supervision and guid- 
ance of social agencies, where an hon- 
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est effort was made to screen out the 
poor risks and the homes that were un- 
suitable? Of 100 agency placements 
seventy-six were good, i.e., seventy-six 
good babies in seventy-six good homes. 
The babies were judged normal by 
physical and developmental examina- 
tions and the homes lacked any of the 
undesirable factors previously men- 
In sixteen instances, a ques- 
situation had up; 
‘overplacements’’ such as de- 


tioned. 
tionable 
usually 


been set 
In eight eases the sit- 
felt it 
Our advice was 


seribed before. 


uation was so that we 


should be terminated. 


poor 


followed in two out of the eight eases. 
The figures are compared in Table I. 


TABLE I 


TYPE OF PLACEMENT 


y// | 
INDEPEND- | 7 A 

RESULTS ENT AGENCY 
Good 16 ; 76 
Questionable 26 16 
Bad 28 g 


The time element is of great im- 


portance. In favor of the independent 
adoption are the early 
which presumably promote better emo- 


placements 


tional and personality development in 
the children. Of 100 infants placed 
independently, seventy-nine were un- 
der 3 months of age. Of 100 infants 
placed by agencies, only fourteen were 


under 3 months of age; before the 


TABLE IT 


TYPE OF PLACEMENT 
N 
AGE OF INDEPEND 
PLACEMENT ENT 
Under 1 month 
Under 3 months 
Under 6 months 
Under 1 year 
Under 1% years 
Under 2 years 
Under 3 years 
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agencies approached the seventy-nine 
figure, some of the children were 18 
months old. Practically all of the 100 
independent babies were placed before 
they were a year old. The agencies did 
not approach this score until some of 
the children were 2 years old. Table 
Il summarizes these comparisons. 


THE INDEPENDENT ADOPTION 


If agency placements are so much 
better, then why do independent place- 
ments occur? There are many and 
good reasons such as ignorance of the 
value of the agencies, and the naive 
assumption that any person who wants 
to adopt a baby is fit to do so. But 
the principal is because the 
agencies are not doing a big enough 
job or a fast enough job, and they 
handle only a fraction of all the adop- 
tion situations. They handle that frac- 
tion well, but they do not and, as they 
are now constituted, cannot cover the 
whole field. In Massachusetts less than 
10 per cent of adoptions are placed 
through ageney supervision. In Con- 
necticut for the year 1946, only 20 
per cent were agency adoptions. 


reason 


Independent adoptive parents are 
either uninformed about the risk of 
adoption, or they have been refused 
by an agency; some for good reason, 
some for insufficient reasons. But they 
still want a baby, and if the agency 
will not help them, they help them- 
selves; or they are the people who have 
been accepted by an agency, have 
waited and waited, sometimes for 
years, they grow desperate, hear of a 
child and take him in their despera- 
tion. The urge of the childless who 
want to adopt is an almost irresistible 
force. 

Independent placements entail a far 
greater risk, both to the child and to 
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the adopting parents. The advantages 
to the parent are that they can get 
babies this way, and they can get very 
The only advantage to 


young babies. 


the infant is that he is placed early 
and thus spared possible institutional 
placement for long periods, or the pos- 
sible necessity of making adjustments 
to a series of foster homes. The ad- 
vantages to the natural mother are that 
she is relieved of the responsibility of 
her child, quickly, cheaply, and easily. 
These are some of the reasons why 
independent placements are made, risk 
or no risk. 


ADOPTION RISKS 


Adopting parents of very young 
children will vow that the child’s de- 
ficiencies will make no difference to 
them, but all too often when the child 
is older, they admit, “I didn’t know 
what I was saying—what it would 
mean. Don’t ever believe an adopting 
parent again, who says that,” ete. The 
attitude changes in spite of the best of 
intentions. Anyone who has any con- 
cept of the enormity of the tragedy to 
parents of a mentally defective child 
would do whatever he could to protect 
a family from entering into such a 
situation. 

There have been sufficient studies of 
the causes of delinquency and crim- 
inality showing what a vicious environ- 
ment can do to personality and char- 
acter development to warrant our 
never placing a child in a pathological 
home environment. Thus the adoption 
situation does endanger the child and 
he should be protected. He is a help- 
less pawn in independent adoptions. 
His feelings, his needs, his rights are 
hardly considered. The natural 
mother is protecting her good name, 

he doctor is doing his patient a favor, 
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the adopting parents are fulfilling 
their desires, but what about the baby 
who cannot speak or act for himself? 
He needs at least an escape mechanism. 
The need for such is very great in in- 
dependent adoptions where the place- 
ments are made comparatively at hap- 
hazard. 
PROTECTIONS IN ADOPTIONS 

The tools we have to work with, in 
our effort to protect the child, are the 
social workers’ investigations which as- 
sess the value of the home for the 
child; the appraisal of the child and 
his background by the doctor and psy- 
chologist, which assesses the child’s 
potentialities and his needs; and the 
probationary period which gives the 
worker and the physician time to make 
their studies, to see the home and the 
child together, and to make their ree- 
ommendations. But if the probation- 
ary period is observed only in the 
breach, and the law permits this, and 
the investigation is dispensed with as 
just a nuisance, and the law permits 
this under certain conditions, we are 
depriving the child of his only pro- 
tections. Or if we solemnly observe 
the probationary period, all 365 days 
of it, and then proceed with the con- 
summation of the adoption, even though 
the situation is bad, we are making a 
meaningless gesture which protects no 
one. 

The attempt of the present (Connec- 
ticut) law to control independent 
placements has controlled very little. 
The placements go on, and the adop- 
tions are legalized, good or bad. <Ac- 
tually, the law provides no mechanism 
for removing a child from an undesir- 
able home unless there is outright 
physical abuse or neglect, when the 





212 


humane society may step in. Nor does 
it make provision for removing a baby 
who is a poor adoption risk from good 
parents who love him, however mis- 
guidedly, and who refuse, however 
blindly, to see his defects. 

SUMMARY 

1. The present study shows that the 
social agencies do better adoption 
placements than does the well-inten- 
tioned or expedient laity. 

2. Agency adoption placements are 
well done, on the whole, but they do 
not place enough babies, they do not 
satisfy enough adopting parents, and 


they work too slowly. Independent 


placements will continue as long as the 
agencies operate as they do now, which 
will certainly be until they have much 
more money and many more workers. 
3. The probationary period should 
escape 


be, among other things, an 
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clause. It should be implemented noi 
only by the power to remove the chil 
from the home, but by the courage to 
do so when necessary in the child’s 
behalf, over the protests of the adopt 
ing parents if need be. 

4. Our efforts must continue to edu- 
‘ate the public, which will inelude po- 
tential adopting parents; lay persons 
who tend to become involved in ar- 
ranging independent placements; the 
legislators who frame our laws; and 
the courts which render decisions on 
each adoption situation. Thus there 
will be a wider understanding of the 
great risks involved and of what con- 
stitutes good, safe, and decent prac- 
tice. 

5. The alternative to a bad adoption 
placement is not homelessness or the 
orphanage but a good placement. 

















EXPERIENCES WITH AN ELECTIVE ROOMING-IN PROGRAM* 


Mir1aM MELLON PENNOYER, M.D.t 
Sr. Louis, Mo. 


URING the past few years several 
medical centers throughout the 
country have inaugurated the room- 
ing-in plan of neonatal care. This has 
varied from a small, carefully super- 
vised unit, where a long-term study 
of the early mother-child relationship 
is being made,’ to a large-scale plan 
compulsory for all ward patients.’ 
More recently, another large series, 
obligatory for both private and ward 
patients, has been reported.® 
We believe that a report of our ex- 
periences at St. Louis Maternity Hos- 
pital may be of value, not only because 
of a quickening of interest in the 
plan in both professional and lay 
minds, but also because in our insti- 
tution the program is not only entirely 
voluntary but has made its greatest 
appeal to private patients. In the 
twenty-month period from November, 
1948, to July, 1950, 522 of our mothers 
have elected to room-in their babies. 
These are distributed as follows: Pri- 
vate White, 422; Ward White, 67; 
Ward Negro, 33. 
Our experience with rooming-in be- 
gan late in 1948, the result of a com- 





From the Department of Pediatrics, Wash- 
ington University School of Medicine, and the 
St. Louis Maternity Hospital. 

*Miss Ann Campbell, Superintendent of 
Nurses, is due full credit for her active par- 
ticipation in organizing the rooming-in plan 
at St. Louis Maternity Hospital. The assis- 
tance of Miss Ruby Burdette and Miss Mar- 
garet Wooley, nursing supervisors working es- 
pecially closely with the program, is also deep- 
ly appreciated. The cooperation of Miss Grace 


Huey, Superintendent, and of members of both 
obstetric and pediatric staffs is gratefully 
acknowledged. 

tFellow of the American College of Phy- 
sicians during a portion of this study. 
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bined pediatric-nursing-obstetrie de- 
sire to provide for interested mothers 
a more flexible type of neonatal care 
than that permitted by the centralized 
nursery. We were motivated then 
more by a wish to better the psycho- 
logic relationships between the mother 
and her newborn infant than by a 
need for the control of nursery infec- 
tions. We wished to test our funda- 
mental conviction that it is possible 
for mothers to participate in a rational 
and flexible neonatal program without 
architectural changes, additions of 
nursing personnel, and without psy- 
chiatric help, but rather as a part of 
a well integrated pediatric-obstetric 
partnership. 

The psychologic basis for rooming- 
in has been well discussed by such 
qualified authorities as Jackson,* ° 
Moloney,® and others. Briefly, its 
main tenets are as follows: (1) Fos- 
tering, from the beginning, a warm, 
permissive mother-child relationship, 
regardless of the multiparity of the 
mother; (2) providing a flexible feed- 
ing and sleeping routine suited to the 
needs of the individual infant; (3) 
giving the primiparous mother genuine 
practice in ‘‘mothercraft’’ so that she 
leaves the hospital confident and as- 
sured; (4) encouraging successful 
breast feeding. 

Rooming-in as a major factor in the 
control of neonatal infection is a very 
real although less familiar aspect, but 
one which is gaining increased recog- 
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nition. Montgomery’ and his group 
have particularly emphasized this ad- 
vantage with recent support from Me- 
Bryde and Davison.’ Certainly the 
rigid principles of centralized nursery 
eare with which profession and pub- 
lie have been so heavily indoctrinated 
over the past thirty-five years have 
proved singularly inadequate during 
the shifting and crowding of the war 
The evils of overcrowding and 
understaffing have indeed become so 
chronic that they are now taken for 
granted, and with the overwhelming 
shift toward hospital deliveries in 
urban centers, are unlikely to be 
ameliorated without extensive new 
building. Few institutions are cap- 
able of providing the facilities of space 
and personnel recommended by the 
American Academy of Pediatrics and 
the Children’s Bureau. In 1948, as 
experienced a pediatrist as Powers 
stated emphatically that ‘‘. . . I ven- 
ture to predict that the rooming-in 
plan will prove to be safer than any 
other hospital arrangement for the 
sare of the newborn.’” 


years. 


Although our hospital is not as well 
suited to the plan, architecturally 
speaking, as many others, we were un- 
able to contemplate any structural 
changes. Because there are probably 
many other institutions which are hesi- 
tating to consider a rooming-in plan 
because of unfavorable architecture, 
the St. Louis Maternity Hospital will 
be described in some detail. The hos- 
pital is a T-shaped building, four 
floors of which are devoted to obste- 
trical patients. Two of these are for 
private white patients, one for ward 
white patients, and one for ward 
Negro patients. (Fig. 1.) On all 
these floors the central nursery is 
located slightly off-center of the long 
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arm of the T, and hence the babies are 
not visible from the nursing stations 
which are located at the junction of 
the long and short arms of the T. 
Rooms and wards are similarly re- 
moved from the nursing stations, so 
that in order to check on patient or 
infant it is necessary to enter the par- 
ticular room or ward. Thus the usual 
ward traffie of medical stu- 
dents, and house staff does not serve 
the rooming-in plan by providing cas- 
On the private floors 


nurses, 


ual observation. 
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Fig. 1.—Diagram of plan of private obstetric 
floors at St. Louis Maternity Hospital. 
there are both single and double 
rooms, some of which are equipped 
with lavatory facilities while others 
are not. Patients with the latter type 
of accommodation usually have a bath- 
room accessible within a short distance. 
All these rooms were originally de- 
signed to house only one patient, so 
that when occupied by two mothers, 
two infants, and the usual amount of 
furniture, radiators, and the like, the 
rooms are not exactly spacious. The 
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ward floors consist of two nine-bed 
wards and two four-bed wards each, 
with relatively accessible lavatories. 
There is no way in which restless 
babies can be moved into an adjoining 
room and still remain under the moth- 
ers’ observation. The only available 
space is a small room off the central 
nursery used as an examining room 
by pediatricians during the daytime. 
Since these rooms are not used at 
night, oceasionally babies have been 
moved into these anterooms for a few 
hours during the night. As yet we 
have not returned babies to the con- 
nursery once they have 
roomed-in. It is easily seen that our 
hospital, although modern, well 
equipped, and pleasantly decorated, is 
not ideally suited to the rooming-in 
plan. That we have found it adapt- 


gregate 


able and practical should, we hope, 


prove encouraging to others. 

The question which is most fre- 
quently asked after ‘‘Don’t the moth- 
ers get too tired?’’ is ‘‘Doesn’t the 
plan take a lot more nurses?’’ Our 
answer is that while extra nursing is 
not required, a different type of nurs- 
ing is necessary. By a different type 
of nursing we do not mean a redis- 
tribution of nursing care but rather 
that the average floor nurse is called 
upon to teach and to demonstrate and 
also to use considerable judgment and 
initiative. The need for a_ special 
nursing supervisor whose main duty’ 
is the overseeing and support of the 
‘*roomers-in’’ depends largely on the 
temper and adaptability of the regular 
nursing staff. 

Under the rigid system of congre- 
gate nursery care there are few nurse- 
mother-infant situations to be met be- 
yond getting the infant on breast. In- 
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terpretations of infant behavior are 
oversimplified and often wholly in- 
accurate. Crying, for example, is 
usually explained as a manifestation 
of temper, early ‘‘spoiling,’’ or as a 
necessary concomitant of lung expan- 
sion. It has been easy to assume an 
attitude of lofty superiority which in- 
timates not only that the baby ‘‘be- 
longs’’ to the nursery rather than to 
the mother, but also that the mother is 
preternaturally a witless individual 
best kept in ignorance (until she goes 
home!). Thus a right-about-face in 
attitude has been necessary—the nurse 
must consider each baby as an in- 
dividual, each mother likewise, to be 
supported and helped as occasion 
arises rather than dealt with on as- 
sembly line principles. It is a truism 
that teaching the novice is harder than 
doing the task oneself and that in- 
telligent listening is harder than talk- 
ing! 

This change of pace has been a diffi- 
cult one for many of our nurses, and 
the adjustment of necessity has been 
gradual. One of the’ very best fea- 
tures of the program is the genuine 
though generally unstudied ‘‘human- 
izing’’ of the hospital since the in- 
auguration of the plan. Patients who 
have returned recently for a subse- 
quent baby after an interval of a few 
years have remarked, ‘‘This seems like 
a different hospital; everybody is so 
nice!’’ Naturally this harmonious re- 
lationship is of mutual benefit. Par- 
enthetically, many of the nurses who 
were the least enthusiastic to begin 
with are now our staunchest sup- 
porters. 

Unavoidably, during the first few 
months many of our patients became 
aware of rooming-in only following 
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their delivery. After the plan gained 
initial momentum, news about it 
spread quickly. A few months ago a 
statement about its availability was 
added to the general information 
about the hospital which is given the 
patient when she makes her reserva- 
tion. Ideally, the plan is discussed 
with the patient by her obstetrician 
during her pregnancy, so that she is 
thoroughly familiar with its aims well 
before the arrival of the baby. We 
find that mothers prepared in this way 
seem to enjoy the plan more com- 
pletely and find it more deeply satis- 
fying than those who happen on it. 
Patients who are essentially much in- 
terested in the program but whose ob- 
stetricians regard it as a_ pediatric 
foible sometimes experience a certain 
This is not sur- 
prising when one considers the vary- 


degree of conflict. 


ing philosophies of a large obstetric 
staff. An excellent substitute for pre- 
natal preparation by the obstetrician 
is a similar discussion with a qualified 
member of the nursing staff. 


It has been possible to provide room- 
ing-in only for ambulatory mothers. 
Fortunately, most of our patients en- 
joy early ambulation, although there 
Inasmuch as 


are some who do not. 
considerable extra nursing personnel 
would be required were the plan~ ex- 
tended to bed patients and particularly 
inasmuch as we are strongly opposed 
to making any extra charge for room- 
ing-in, this step has not proved feas- 
ible. Also, without special swing-over 
eribs, care of the infant can indeed 
prove tiring to the mother who must 
remain in bed. 

Because the care of the baby is al- 
most entirely up to the mother once 
he is roomed-in, this is not usually 
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done until the third or fourth post- 
partum day, occasionally even later. 
Since the average hospital stay in our 
institution is ten days, the mother 
nearly always has a full week of ex- 
perience with the plan. There 
arguments both for and against this 
relatively late start. In its favor is 
the fact that the mother is always 
ambulatory by this time, has regained 
considerable strength, feels quite well, 
and may even be getting a little bored 
or homesick. The infant, too, has by 
this time gotten over any preliminary 
sleepiness, excessive mucus, and other 
symptoms characteristic of many new- 
born infants—insignificant enough to 
the old hand but terrifying to a new 
mother. Against it is the fact that the 
baby often moves in with the mother 
at the very period when he is notori- 
ously most demanding. Our experi- 
ence is similar to that of Frank,’° 
Esealona,"' and others that on the 
fourth or fifth day the average infant 
wants to feed between twelve and 
fifteen times, or even oftener. In 
spite of anticipation and reassurance, 
this may prove not only genuinely 
fatiguing to the mother, but may make 
her at once suspicious of the demand 
feeding schedule. If she has had 
twenty-four to forty-eight hours of a 
fairly quiet, easily satisfied infant, she 
is more amenable to the suggestion 
that this less agreeable behavior is a 
temporary phase. 


are 


Occasionally, the obstetrician, pedi- 
atrician, or the mother will want to 
**put the baby in for the last day or 
two.’’ Although the mother does learn 
something about the actual mechanics 
of handling the baby by this technique, 
we are not in favor of this last minute 
type of rooming-in. Regardless of the 
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baby’s behavior, the patient is much 
more wakeful the first night the baby 
spends with her, and if this is the 
night before discharge, she certainly 
may go home somewhat weary, sup- 
porting the contention that rooming-in 
is bound to be a tiring affair. 

Prenatally, if possible, or soon after 
delivery, the mother who elects room- 
ing-in receives some reading material 
discussing the general philosophy of 
the plan, along with such topies as the 
basic needs of the newborn infant, 
demand feeding, crying, sleeping, 
sleeping positions, and the like. This 
printed information seems to reinforce 
verbal conferences and discussions 
though is in no way a substitute for 
them. A considerable effort has been 
expended to make this material posi- 
tive in its approach rather than nega- 
tive or threatening. 

When the baby is moved in, the first 
instructions and demonstrations of 
‘care and handling are given by a 
nursing supervisor. Following this 
the floor nurses take over, treating 
mother and baby as a unit. Babies 
are weighed daily and temperatures 
recorded twice daily. Behavior of in- 
fants is noted along with other nursing 
data in the ‘‘report’’ given each shift 
of nurses as it comes on duty. 


Breast feeding is encouraged and is 
warmly supported by our nursing 
staff, who are thoroughly familiar with 
the techniques likely to make for suc- 


eess. In general, we have no more 
trouble with the nipples of mothers 
who are nursing their infants on de- 
mand (with consequent more minutes 
of sucking time daily) than those on 
a regular schedule. This seems to 
support the belief that the frequency 
of suckling has less to do with sore 
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nipples than the type of sucking. A 
frantic infant, consumed with rage 
and hunger after enforced waiting, 
often traumatizes the nipple in the 
first few minutes of ferocious sucking 
and chewing. The use of a nipple 
shield as a temporary measure also 
may afford relief to the mother and 
satisfaction to the infant. 

We certainly do not feel, however, 
that breast feeding is a prerequisite to 
successful rooming-in and suggest that 
it is unfair to deny the satisfactions 
of the plan to mothers and their in- 
fants for whom breast feeding may 
not prove feasible. The sense of guilt 
and failure consequent to such a denial 
could be exceedingly traumatic. 

We have allocated a section of the 
iceboxes which are kept in the kitchen 
of each floor for nursery formulas, so 
that it is accessible to the mother at 
all times. Recently we have added 
several inexpensive individual bottle 
warmers to our equipment, so that 
there is no delay in this respect if 
the nursery attendant is busy else- 
where. We are now using cross-cut 
nipples on all nursing bottles and find 
that nipple problems (clogging, rate 
of flow) have virtually disappeared. 
Soft rubber premature type nipples 
are available for babies who need 
them. 

One of the great advantages of 
breast feeding is admittedly that the 
mother is unable to see how much the 
baby has taken, so that he is likely to 
be allowed to continue to suckle as 
long as he wishes, whereas an empty 
bottle is quickly taken away from the 
formula fed baby. Yet the sucking 
desires of the neonate are tremendous, 
and undoubtedly the failure to satisfy 
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this need accounts for much of the 
bedlam accepted as natural in the con- 
gregate nursery. To this end we have 
made increasing use of the dry nipple 
or pacifier’? (an ordinary nipple 
stuffed with sterile cotton). It is strik- 
ing to see how much of the restlessness 
and erying of the newborn infant can 
be eliminated by the addition of this 
one element to the armamentarium of 
the flexible schedule. The truly hun- 
gry baby will have nothing to do with 
the pacifier, rejecting it immediately. 
Similarly, the satiated infant who yet 
remains wakeful and restless will ac- 
cept it with enthusiasm, settling down 
to a period of contented sucking which 
may last only a few seconds, or he 
may continue in a trancelike state for 
some time before sleep overtakes him. 

Fear of airswallowing, initiating 
colic, and the like have proved ground- 


less. The nipple may be attached to 


a small nursing bottle, a #7 Lepage’s 
mucilage bottle, or need not be an- 


chored to a bottle. The dry nipple 
may also prove helpful with the breast- 
fed infants if the mother is having 
some temporary nipple distress. An- 
other practice which has proved most 
useful in calming the restless infant 
is the tight swaddling of the baby in 
a light blanket, placing the extremities 
in the fetal position and then laying 
the baby prone with the head turned 
to the side. If this is done, the 
mother should be warned that the 
desire of the infant for swaddling does 
not last much over the neonatal period, 
after which time he will strongly re- 
sent any such restraints. 

In addition to the nursing staff, ad- 
vice and help are given by the pedi- 
atrie house staff, consisting of the in- 
tern and assistant resident assigned 
to the newborn service. Our second- 


year men have thus had previous ex- 
perience with the plan. For the in- 
tern, however, the experience may 
prove highly instructive since it is sur- 
prising how much of our pediatric 
teaching either still ignores the flexible 
type of infant care, or merely gives 
lip-service to it with very little know- 
how. For the first eight months of 
the program each rooming-in mother 
was interviewed daily by me, but this 
could not be continued indefinitely. A 
feeling of continuity is very helpful to 
the mother, but there is no reason why 
this cannot be given either by a cap- 
able nursing supervisor or by well- 
indoctrinated house officers. The pri- 
vate pediatrician can, of course, play 
a major role in the program, but it is 
unusual for an attending pediatrician 
to be able to spend the time with the 
mother that the plan demands. 

The pediatric staff has been well 
satisfied with the progress of the babies 
on rooming-in. Like other centers, we 
have seen no ease of significant re- 
spiratory, gastrointestinal, or skin in- 
fection. Weight gains are not only 
satisfactory but occasionally impres- 
sive, at times going ‘‘off the top’’ of 
the graphic sheet. With the exception 
of the fourth and fifth days of life, 
rooming-in babies do very little ery- 
ing. Even at this time it can ordi- 
narily be kept within bounds by re- 
soureeful supervision and if the 
mother does not become too upset. 
The contentment of the babies con- 
tinues to surprise the uninitiated. 
One learns that although the baby 
does ‘‘set his own schedule’’ this is 
an everchanging one. The baby who 
nurses every one and one-half to two 
hours on the fifth day is likely to have 
many four- or five-hour intervals by 
the tenth. The number of infants who 
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prefer approximately a three-hour in- 
terval to any other raises a real ques- 
tion as to the desirability of the four- 
hour schedule which has been accepted 
as gospel for so many years. 

The majority of our patients have 
declared themselves enthusiastically in 
favor of the plan. We are now send- 
out questionnaires to these first 
patients to see whether this reac- 
tion was lasting. Not infrequently, 
certain mothers (especially those 
whose prenatal preparation has been 
sketchy) have their doubts along about 
the fourth or fifth day as to the value 
of rooming-in versus rest. This feel- 
ing is usually replaced in a few more 
days by a sense of calmness and con- 
fidence. At this time the mother is 
likely to recall her earlier turmoil 
with amusement, and such remarks as 
“Of course that night was awful, but 
if it had happened to me after I had 
gone home I should have gone out of 
my mind. Now I’m used to him and 
know what to expect’’ are common. 

As mentioned earlier, the mother 
who is well prepared by her obste- 
trician and who has her own convic- 
tions about the desirability of room- 
ing-in usually has very little trouble. 
The mutual satisfaction of herself and 
her baby readily compensates for 
minor and transitory inconveniences. 
Many participants have said they are 
more rested than with the old type of 
puerperal care. This is for two rea- 
sons, first that they are assured of the 
baby’s comfort and welfare when un- 
der their own supervision, and second, 
that since mothers too are ‘‘on de- 
mand’’ they are relatively undisturbed 
hy hospital routines. 

We are unequivocally opposed, how- 
ever, to the use of rooming-in as an 


ing 


599 
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obligatory method of neonatal care at 
the present time, at least for the pri- 
vate patient. The only exception 
would be in the presence of newborn 
diarrhea or other infection rendering 
the central nursery a menace. Neither 


the obstetric profession nor the lay 
public, at least in our locality, is ready 


for any such step. 

There are some mothers for whom 
rooming-in will probably never be 
right, just as there are some for whom 
demand feeding is not the best policy. 
There are some patients who are so 
worried and tense (whether in rela- 
tion to the baby or not) and who have 
been so exhausted emotionally by the 
events of pregnancy and delivery that 
they are simply unable to withstand 
the demands of the rooming-in pro- 
gram, both physically and emotion- 
ally. If the plan is forced on such an 
individual, she is likely to handle the 
situation with a tension and anxiety, 
if not actual rejection, that could 
traumatize the baby far more severely 
than ordinary nursery care. As Es- 
ealona™ states, ‘‘We may be doing the 
baby a doubtful service by exposing 
him to continued and extensive con- 
tact with such a mother.’’ There is 
also the highly intelligent mother who 
might be most interested in the plan 
if presented to her correctly but who 
nonetheless will be bitter and unco- 
operative if it is thrust on her willy- 
nilly. Rooming-in should remain an 
elective privilege, not an order. 

We do not pretend that the plan 
will correct all the psychiatric ills 
with which our world is presently 
afflicted. We do agree, however, with 
Jackson,"® that for the mildly inade- 
quate mother it ‘‘directs attention to 
the important psychiatric considera- 
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tion that the child’s freedom to learn 
and his capacity for self-discipline is 
rooted in his infantile and early child- 
hood satisfactions,’’ and that for the 
adequate mother, rooming-in is ‘‘the 
ideal opportunity for starting a happy 


, 


relationship.’ 
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THE ASTORIA PLAN: 


A DECADE OF PROGRESS 


HaRo_p JACOBZINER, M.D. 
New York, N. Y. 


HISTORICAL BACKGROUND 


T MAY be well to cite a few historical 

facts in order to give the background 

and the evolution of School Health 
Services in the United States. 

There is nothing ‘‘new dealish’’ or 
‘‘fair dealish’’ about health services 
for children in schools. It was inaug- 
urated about fifty years ago, though 
some phase of health service was of- 
fered in schools almost 100 years ago, 
such as sanitary inspections, i.e., en- 
vironmental sanitation and compulsory 
vaccinations in some areas. 

The first organized School Health 
Service began in Boston in 1894 under 
the leadership of Dr. Durgin, the 
health officer at that time. It was, how- 
ever, a direct result of demands from 
parents and teachers and civic leaders. 

The first School Health Service in 
New York City was established in 1897. 
About 150 part-time physicians were 
appointed by the Board of Health. 
Their chief function was to visit schools 
each morning for about one hour per 
day to examine children for evidence of 
contagion. 

New York City, under the urging of 
the great nursing and social service 
pioneer, Lillian Wald, who demon- 
strated the value of the nurse’s func- 
tion in schools in a pilot study, was the 
first city to introduce public health 
nurses in the schools in 1902. 


From the Department of Pediatrics, Col- 
ege of Medicine, New York: University-Belle- 
vue Medical Center. 

Presented before the School Health Section 
of the State Health Conference annual meeting 
it Lake Placid in June, 1950. 


Most school health services had their ° 
impetus with the exclusion for conta- 
gion as their foeal point, for they were 
mainly concerned then with the control 
of communicable diseases, and rightly 
so. The services were launched during 
an era when great epidemics were prev- 
alent and mass immunization was al- 
most totally unknown. It was, there- 
fore, at the beginning merely an inspec- 
tion and screening service. 

With the advancement of medical 
and public health knowledge and new 
discoveries, and the consequent control 
of communicable diseases, the ‘‘inspec- 
tion service’’ gave way to a ‘‘case-find- 
ing service.’”’ 

In 1905 it was decided in New York 
City to examine each child for the pres- 
ence of defects, and to attempt their 
possible correction. The nurses did 
screenings in the classroom, and the 
physicians saw the children referred to 
them. 

About 72 per cent of all children 
thus examined were found to be in need 
of some medical care. As is the prac- 
tice today, the children in need of care 
were referred to their own physicians 
or to free clinics, if they were unable to 
pay for private medical care. 

The emphasis by 1911 was on physi- 
cal examination while the nurse did 
the inspections for contagion, thus al- 
lowing the physician more time for the 
examinations. Many periodic physical 
examinations were done, and serious at- 
tempts were made to correct the defects 
found. The emphasis was on the find- 
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ing of defects and not on the whole 
child as an individual. In the con- 
stant search for defects, the child was 
almost lost in the shuffle. 

The school health New 
York City attempted periodically eval- 
uation studies, appraisals, and self- 


service in 


criticisms with only one objective in 
view—how better to serve the child in 
the schools. 

In 1925 an evaluation study revealed 
that less than 22 per cent of all defects 
found were corrected. The evaluation 
study of 1933, ‘‘Pathway to Corree- 
tion,’’ which was a study to determine 
why physical defects went uncorrected, 
showed a lack of coordination between 
the education staff and the Health De- 
partment, and the need for an ap- 
praisal of available clinical facilities. 
It was obvious that additional critical 
evaluation studies were needed. 

The Astoria Health Demonstration 
Study was a culmination of a series of 
previous studies which were inaug- 
urated from time to time with a view to 
solving some of the existing difficulties, 
and determining how to improve the 
services to children in the schools. 

Pediatricians, educators, and public 
health workers realized the inadequacy 
of primarily doing routine annual 
physical examinations without proper 
guidance to parents, teachers, and to 
the individual child. They also real- 
ized that it was the child as a whole 
and his total personality which must 
be studied and investigated, and not 
merely the defects which were found 
and in the main went uncorrected. The 
study bears its name from the geo- 
graphical location where it was first 
launched. It started in July, 1936, and 
was intensively carried on till June, 
1940. In 1941 the plan was put into 
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operation on a city-wide basis in New 
York City. 


ASTORIA PLAN 


The Astoria Plan' aims to concen- 
trate school health services on children 
most in need of care, and not merely 
on doing routine annual health exam- 
inations. Only new admissions are ex- 
amined routinely. It has been amply 
shown that the routine rapid examina- 
tion of all school children year after 
year with the findings of the same 
physieal defects, with no adequate fol- 
low-up and correction, without guid- 
ance to the individual child, and with- 
out proper interpretation to parents is 
not productive of good health services 
to children in The Astoria 
Plan also evolved the philosophy and 
basie concept that the physician, nurse, 
teacher, and parent must act as a well 
coordinated team in unison, each con- 
tributing his or her share in the best 
interests of the individual child. 


schools. 


Parental Participation.—Parents are 
actively urged to be present at the time 
of the examination of new admissions 
or special referrals, since individual 
health guidance to parent and child is 
a major concept of the Astoria Plan. 
No examination is meaningful nor 
worth the effort unless the parent is 
present to answer questions, to give a 
detailed history, and to receive instruc- 
tions from the physician and nurse re- 


garding recommendations and follow- 


up. 
The health examination thus serves 
also as a health education experience 
for the parent and child. 
Teacher-Nurse Conference.—One of 
the most important and most produe- 
tive aspects of the Astoria Plan is the 
teacher-nurse conference, for it is the 
most important ease-finding device for 
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children with health problems who are 
in need of further investigation or care. 


The teacher and nurse work very 


closely together to accomplish this aim. 


Once or twice yearly, by appoint- 
conference is 
In this confer- 


ment, a teacher-nurse 
held in the classroom. 
ence, the health records of each child 
are jointly reviewed, and all problems 
relating to the health of the child are 
diseussed. There is a free interchange 
of opinion between nurse and teacher 
regarding the latter’s observations. 

It should be emphasized that refer- 
rals by teachers to the nurse of chil- 
dren with possible health problems are 
not limited solely to the scheduled 
teacher-nurse conference, but may oc- 
eur at any time whenever the teacher 
believes there is a need for it. 


Records.—No service can function 
effectively without adequate records 
and good bookkeeping. The Astoria 
Plan was cognizant of this basic prin- 
ciple, and made the necessary provi- 
sions. For each child in school, two 
continuous and cumulative records are 
kept: one, the ‘‘Pupil’s Health Card,’’ 
is held by the teacher and on it she 
records periodically her observations 
of the health behavior of the child con- 
cerned; the other record, the ‘‘ Medical 
Record,’’ is kept in the medical room, 
filed by the nurse, and contains the 
continuous medical history and health 
findings of the child, all his contacts, 
and follow-up by the School Health 
Service. Both records are used during 
the teacher-nurse conference and when- 
ever the physician examines or inspects 
the child. These records follow the 
child throughout his school career. 
They are transferred at the time of his 
graduation from the elementary to the 
secondary school in which he enrolls. 
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It is on the basis of observations in- 
dicated on these records, and their pe- 
riodie review, that a child with a health 
problem is selected for referral to the 
school physician for either a ‘‘screen- 
ing’’ or ‘‘specially referred’’ examina- 
tion. 

A screening is a rapid review by the 
school physician to determine the pos- 
sible existence of a health problem. A 
special referral requires a complete ex- 
amination with a parent present and 
more intensive follow-up. 

Through the medium of screenings 
and special referrals, children who pre- 
sent significant health problems are re- 
ferred to treatment agencies, their 
private physicians, or clinies. Needless 
referrals are scrupulously avoided. 

Follow-up.—While case finding 
through the media just enumerated is 
presumably efficient, its usefulness 
would be of no avail if an effective 
follow-up program were not available. 
The public health nurse in the school 
is the most important person in this 
area, for she is the chief overseer in the 
follow-up of recommendations. She de- 
votes a large part of her time to seeing 
that ‘‘things get done.’’ 

The nurse not only acts as an advisor 
to parents, teachers, and children, but 
she actively assists the parent in 
promptly securing the necessary fol- 
low-up. The parent is not only advised 
of the physician’s findings and recom- 
mendations, but is strongly urged to 
institute prompt correction of any 
remediable defects. 

Referrals to treatment agencies are 
made with a detailed statement of con- 
ditions found at the time of the exam- 
inations, and requests for opinion and 
recommendations from the treatment 
agency are made. The private physi- 
cian or treatment agency is asked to 
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fill out the form in detail so that the 
school health service will be able to 
follow up the private physician’s rec- 
ommendations and refer the child back 
to him for further care whenever he in- 
dicates a need for such referral. 

Consultation and Other Services.— 
School Health Services do not inelude 
treatment. They are limited to case 
finding, health education, 
and follow-up of the individual child 
in need of treatment to insure that such 
treatment is obtained as rapidly as pos- 
sible. 


diagnosis, 


Some consultation and diagnostic 
services, such as cardiac, orthopedic, 
and eye, are available for school chil- 
dren; ear diagnostie services will soon 
be ineluded. These diagnostic and 
classification services are manned by 
recognized and qualified specialists in 
the respective fields, and may be util- 
ized for referral of a child in school 


by the private physician or the school 


physician. 

Staff—Qualified Personnel.—In or- 
der for the Astoria Plan to operate ef- 
fectively, a well-coordinated team is 
essential. Since no chain is stronger 
than its weakest link, all members of 
the team must be well qualified and 
specially trained to carry out the pro- 
gram. 

Training Program for Staff —School 
physicians are practicing physicians 
employed on a part-time basis, and 
they are selected by the Department of 
Health on the basis of qualifications, 
previous training, interest, and expe- 
Prior to their appointment, 
they are given a six-week intensive in- 
training 


rience. 


doctrination ‘‘pre-service’’ 
course by a select faculty consisting of 
physicians skilled in school health ad- 
ministration and practices, and educa- 


tors specializing in health education 


and child welfare. The course aims to 
acquaint the prospective school physi 
cian with the problems, aims, objec- 
tives, philosophies, concepts, methods 
of administration, and health records 
of the School Health Service. 

The school nurse is likewise selected 
beeause of her training and experience 
and in addition in-service 
training in public health practices and 
techniques as they relate to school 
health. 

In-service training for the entire 
staff in order to promote their profes- 
sional growth and development is of- 
fered throughout the year by recog- 
nized national authorities in the fields 
of Growth and Development, Mental 
Hygiene, Public Health, Nutrition, and 
other related subjects. 


receives 


Teaching the Teachers.—The impor- 
tance of the teacher in the team and the 
Astoria Plan cannot be over-empha- 
sized. The teacher is the most strategic 
person in the case finding of the child 
in need of medical care and supervi- 
sion. The teacher is in daily contact 
with the child and spends more time 
with him than either the nurse or 
physician. In addition, she is also 
more detached than the parent, and 
thus has a rare opportunity to observe 
the child and his progress, to note any 
deviation from good health, and to re- 
fer such a child for further investiga- 
tion. Since the-initial discovery of 
children with health problems in the 
Astoria Plan depends on the astute ob- 
servations of the teacher, it is necessary 
to teach the teacher what to look for. 

It was, therefore, realized that it is 
not sufficient to merely give alertness 
courses periodically to teachers on 
health conditions, but that it would be 
far more profitable to start orienting 
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the prospective teachers in the teacher- 
training schools early in their careers. 

With that aim in view, a pilot study 
was made last year with senior stu- 
dents at Queens College. Student 
teachers who were assigned to New 
York City public schools were given 
an opportunity to observe school health 
services in action, i.e., at least one doc- 
tor session and one or two teacher- 
nurse conferences during her assign- 
ment to the school as a trainee teacher. 

All the trainee teachers. were ex- 
tremely enthusiastic about this obser- 
vation and indoctrination period, and 
it is planned to extend this training to 
include a home visit by the student 
teacher with the nurse. Each student 
will have a conference with the public 
health nurse in the school following her 
observation period. 

It is planned to extend the training 
to the other teacher training colleges 
in the city. 

In addition to the demonstration 
periods, students will visit the district 
health centers and attempts will be 
made to explain to the students the 
funetion of the health center and its 
relation to the community and the spe- 
cial services available for children of 
school age. 

Members of the school health staff 
have also offered their services to the 
colleges as consultants on course con- 
tent and planning as related to Health 
Department activities. 

The student teacher health training 
program has wide implications and 
should prove of great value in making 
future teachers more health conscious 
and ultimately better observers and 
case finders. 

Private Physician.—In the Astoria 
Plan, as practiced in New York City, 

he School Health Service relies heav- 
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ily on the private physician. It is the 
private physician who examines ap- 
proximately 50 per cent of all new 
admissions, and thus he is a very im- 
portant person in ease finding and 
health counseling, in addition to treat- 
ing children who are in need of care 
and treatment. 

It is, therefore, extremely important 
that the physician should not look upon 
the health appraisal as a mere routine 
formality, but as a rare opportunity 
for preventive medicine at its best. 
The private physician, because of his 
knowledge of the family background 
and history, growth, and development, 
is particularly fitted to properly ap- 
praise the child’s health status and 
make the necessary recommendations. 


Administration and Implementation 
of School Health Service Plan.—Every 
plan, regardless of how perfectly con- 
ceived, needs implementation and exe- 
eution. However skilled physicians, 
publie health nurses, and other mem- 
bers of the team may be in school 
health practices, the Astoria Plan, or 
any plan or service for that matter, 
eannot function effectively without a 
closely coordinated administrative plan 
and supervision. New York City was 
indeed fortunate in having Drs. Leona 
Baumgartner and Robert W. Culbert 
at the helm to implement and execute 
the plan. 


Coordinating Council_—Throughout 
the years there has always been a fine 
spirit of cooperation and fine working 
relationship between the school health 
services and the various divisions of 


the Board of Education. In 1946 a 
Coordinating Council on School Health 
was formed in which the top adminis- 
trative officers of both services meet 
onee each month throughout the school 
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year to discuss mutual problems of ad- 
ministrative policies and to plan their 
solution. No policy by either depart- 
ment is thus unilaterally formulated 
without the full knowledge and consent 
of the other. 

Local school health councils for mu- 
tual cooperation have also been formed. 
Thus there are cooperative efforts at 
various levels of administration work- 
ing effectively so that the child in 
health 
which is 


school .may receive the best 


supervision and guidance 
rightfully his. 

Effectiveness of the Astoria Plan. 
In the main, the Astoria Plan has ac- 
complished its goal. It has withstood 
the test of time and weathered an after- 
math of a depression and a World War 
with its resultant dislocations and ad- 
verse effect on the staff. The plan has 
been widely accepted throughout the 
United States and even abroad. In 
New York City sinee the Astoria Plan 
was instituted the services to the child 
in school have tremendously improved, 


as follows: 


1. From 30 per cent of parents pres- 
ent at time of examination in the pre- 
(storia days to over 75 per cent since. 

2. Better individual health guidance. 

3. Better follow-up and more prompt 
correction of defects found. 

4. About 95 per cent of the entire 
ease load completed every year. 

5. Private physicians’ examinations 
increased from 14 per cent in 1936 to 
over 50 per cent in 1949. 

6. Better qualified personnel. 

7. Better health and 
around better bookkeeping. 

8. Better coordination of services be- 


records all- 
tween agencies involved. 


Thus, the Astoria Plan in New York 
City has worked very effectively. How- 
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ever, there have been very few and 
limited evaluation studies of the effec- 
tiveness of the Astoria Plan. 

Dr. Yankauer’s study? in 1946, 
which was done on only 114 children 
and in one district, concluded that the 
Astoria Plan of School Health Service 
functioned satisfactorily in the schools 
surveyed. This, of course, was very 
limited in scope. Many more large 
seale evaluations and continued criti- 
eal studies are, therefore, needed to 
properly assess and evaluate the <As- 
toria Plan in action. 


LOOKING FORWARD AND PREDICTIONS OF 
THINGS TO COME 

Is the Astoria Plan an ideal plan 
and here to stay? I believe definitely 
not. May I emphasize, however, that 
it is the best system yet devised, espe- 
cially for a service with limited budget 
and personnel. I cannot refrain, how- 
ever, from pointing out some inade- 
quacies in it, and from making predic- 
tions that the Astoria Plan will some 
day, because of continuous evaluation 
studies and changing conditions, give 
way to another system which will make 
the Astoria Plan of today perhaps as 
outdated and obsolete as the Squad 
System of examinations of 1932. 

May I also point out that any ad- 
verse criticism is my own, and not an 
official opinion of the Health Depart- 
ment. 

The major inadequacy in the plan, as 
I see it, is that while it proclaims to 
give priority to children most in need 
of it, the primary selection of this 
important group is entrusted entirely 
to a group not professionally qualified 
to do so. It is true that the teacher 
consults with the nurse, who in turn 
refers the child selected by the teacher 
to the physician—who is qualified. But 
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how about the child in need of health 
supervision who is not picked up by 
the teacher? 

We are not interested in finding 
children with major defects only, or 
with adverse conditions of long stand- 
ing. The fact that a teacher could pick 
out a child as needing medical care 
would more likely than not mean an 
adverse condition of some duration. 

How about the detection of early 
emotional disturbanees which are so 
common, and which if undetected be- 
come aggravated and give rise to the 
major psychoses or neuroses of later 
life? The teacher, being professionally 
untrained, is far more likely to pick 
out a ehild with a major physical 
defect rather than a its in- 
cipieney which is more amenable to 
Is it not more important to 


“ase in 


correction. 


maintain an ideal state of health, in- 
cluding physical, mental, emotional, 


and social, than to treat an existing 
adverse condition of some duration? 

Should priority be given to children 
with obvious defects rather than to the 
child who is just beginning to show 
evidence of poor health, whether physi- 
eal or emotional, but can easily be re- 
stored to good health with a minimum 
degree of effort and expenditure? 

A teacher, regardless of how keen an 
observer, is not qualified and, because 
of her other professional duties, is un- 
able to pick out the numerous early 
cases in need of health supervision, and 
she should not be forced to be put in a 
key position as the discoverer of such 
children. 

While it is true that routine rapid 
innual physical examinations with no 
emphasis on correction of defects are 

orthless, it is also true that one routine 
xamination on admission only is not 


ufficient. All too many children in 
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need of health guidance and super- 
vision are entirely missed under the 
present plan in New York City, as 
witness the fact that only 80,000 screen- 
ing examinations, and out of this num- 
her only 37,000 special referral ex- 
aminations, result annually out of a 
total registration of about 900,000, a 
little over 4 per cent of the total regis- 
tration. 

Obviously there must be a far great- 
er proportion of children in need of 
further health supervision. The dis- 
eovery of children with physical and 
especially psychological problems is in 
direct rativ to the degree of effort and 
skill devoted to it. It is, therefore, 
unwise to rely so heavily on the teacher 
alone as a case finder. The teacher’s 
special training, aptitudes, and skills 
should preferably be utilized in the 
areas of health education, general hy- 
giene, and follow-up. I do not advo- 
eate exclusion of the teacher as an 
observer, but supplementing her. There 
is a need for at least two more routine 
examinations during the elementary 
school career. 

In a eross sectional study*® on the 
health status of children examined by 
school physicians in New York City in 
March, 1949, there were 11,171 defects 
recorded on 14,132 children. Of these, 
5,202, or 46.6 per cent, of all defects 
were newly discovered during the 
study, while the new admission ex- 
aminations constituted only 24.4 per 
eent of the total population under 
study. This finding implies that many 
adverse health conditions are not de- 
tected by the present method, and that 
more routine examinations are needed. 
More and better case finding media are 
also needed. 

While, theoretically, the 
physician should be in a better position 


private 
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to assess the child’s health status and 
to make the proper recommendations, 
for as mentioned before he knows the 
child’s background, family, social his- 
tory, growth and development, ete., in 
practice, however, it does not always 
work quite that way. A review of rec- 
ords on school children examined by 
private physicians will reveal that a 
surprisingly large number of children 
will be marked merely as ‘‘normal’’ 
though they present many obvious 
adverse conditions. The ratio of un- 
noted adverse conditions by the private 
physician is much higher than by the 
school physicians. There are several 
factors which may help to explain this 
discrepancy : 


1. The average private physician is 
very busy. 

2. He is still by virtue of present 
training and experience more interest- 
ed in clinical findings and treatment, 
rather than in prevention or health 
supervision. 

3. He looks upon the examination 
for admission to school as a mere 
formality. 

4. He may yield to parents’ requests 
not to mark child as having adverse 
conditions. 


I am not advocating supplanting 
the private physician, but supplement- 
ing him. Let us have, by all means, 
more private physician examinations. 
But why should the rich be penalized? 
Why should not a child of better eco- 
nomic status receive the same privileges 
in the school as any other child? Full 
health supervision should be given to 
all children in all the schools. Chil- 
dren should be examined by their 
private physicians as often as possible, 
but not at the exclusion of health 
supervision by the school physician. 
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All data obtained on a child should be 
utilized. A free exchange of ideas and 
opinions regarding the health status 
of a child between school physician and 
private physician is desirable. There 
should be good rapport and liaison 
between the school health service and 
the private physician, for everyone is 
working for the same objective—the 
health of the child in school. 


PREDICTIONS OF THINGS TO COME 


What I am about to predict may 
sound visionary, improbable, or at best 
unrealistic, especially in the face of 
the report from the American Academy 
of Pediatries’ Study of Child Health 
Services. The report discloses that 
more than 50 per cent of the counties 
in the United States had no system of 
medical examinations in their public 
elementary schools in 1946, and that 
over one-third had neither medical nor 
nursing services, and that a large part 
of the country had inadequate services. 

I eannot refrain, however, from 
believing that what I predict will hap- 
pen some day: 


1. Full and adequate health super- 
vision, physical, mental, emotional and 
social, including healthful and safe 
surroundings for all children in all 
schools. 

2. In addition to present case finding 
media, additional and more accurate 
screening devices will be employed. 


3. A greater understanding of the 
problems of impaired hearing, speech, 
reading, writing, and vision, their early 
discovery, treatment and prevention. 


4. Greater emphasis on absences, 
their causes and prevention, and their 
utilization as a case finding medium, 
especially for children with rheumatic 
fever and rheumatic heart disease. 
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5. Greater emphasis will be paid to 
the discovery even of minor emotional 
disturbanees, which if detected early 
may be easily corrected and thus pre- 
vent delinquency, and perhaps major 
psychosomatic ills in later life. 

6. Greater emphasis on causes of 
accidents and their prevention. 

7. Greater emphasis on the causes of 
truancy and its prevention. 

8. More adequate psychotherapeutic 
facilities. 

9. More adequate dental and nurs- 
ing facilities. 

10. Supervised and more adequate 
recreational facilities. 

11. More attention focused on the 
emotional problems associated with 
handicapping conditions in children. 

12. Greater acceptance and normal- 
ization of the handicapped child. 

13. Normalization and admission to 
school of the epileptic, diabetic, and 
asthmatic child who is under treatment. 

14. Greater emphasis on teaching 
teachers to become good observers. 

15. More adequate diagnostic and 
consultation facilities. 

16. Greater emphasis on nutrition 
and the early detection of children with 
nutritional inadequacies. 

17. Greater emphasis on the impor- 
tanee and the quality of parent-child 
relationship. Greater emphasis and 
better understanding of the problems 
of adolescence and youth and their ap- 
propriate management. 

18. Wider and more complete inte- 
gration of school health services with 
community health services, including 
public and voluntary health agencies. 
Service rendered will be based on needs 
and available facilities. 

19. More active participation of the 
private physician in the school health 
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services. The private physician will 
be considered as part of the team. 

20. A greater awareness of social 
medicine on the part of organized medi- 
cine and the individual practicing 
physician. 


21. Closer coordination and inter- 


action between health educators, school 
administrators, and health personnel. 


22. The private physician will be 
better informed on aims and objectives 
of school health services. He will have 
a greater knowledge of basic principles 
of public health and preventive medi- 
cine and will be better suited to carry 
out his functions in the community of 
which the school is but a part. 

23. The school physician will be con- 
sidered as a specialist on a par with 
the other recognized specialists. His 
qualifications will include not only 
pediatrics or internal medicine, but 
graduate work in preventive medicine 
and public health, mental hygiene, 
nutrition, principles of education, 
school administration, and human 
relations. He will be a leader and 
abreast of latest discoveries in the fields 
of medicine and public health. 

24. The school physician will be 
asked for consultation and advice re- 
garding all health phases of children 
in school by the private physician. 

25. He will be considered as a mem- 
ber of the organization staff of the 
school. . 

26. In addition to his present duties 
and functions as a counselor, consult- 
ant, and advisor to principals, teachers, 
nurses, parents, and children, he will 
visit classes periodically where he. will 
have a rare opportunity to observe 
both the teacher and pupil and their 
behavior and reactions in the school 
environment. 
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27. The school physician will con- 
duct 
ences which will prove invaluable as a 
teaching medium for the teacher to 


periodic doctor-teacher confer- 


help her become a better observer, and 
he will also be able to detect children 
in need of further investigation. 

28. He will engage in more positive 
health education, including prevoca- 
tional and vocational guidance. 

29. He will be interested and active- 
ly participate in the instruction of 
health education, recreation, and physi- 
eal education. 

30. He will have periodie confer- 
ences with private physicians in the 
community relating to the health of the 
school age child under their care. 

31. The school physician will consult 
periodically with the private physician 
or other treatment agency about the 
management and the total needs of the 
handicapped and the homebound child, 
and the child’s complete rehabilitation. 


32. Every school will have a doctor 
and nurse daily, at least part of the 


time. 
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33. Each child will be studied indi- 
vidually and will be afforded the great- 
est opportunity for the utilization of 
his fullest potentialities physically, 
mentally, emotionally, and socially. 

34. There will be a shift in the em- 
phasis on the part of the private physi- 
cian and school physician from case 
finding to ideal health attainment, its 
continued maintenance and _ health 
promotion. 

It is gratifying to point out, how- 
ever, that whatever the plan, the pri- 
mary purposes and functions of School 
Health Services from its inception have 
always been fundamental, basic, and 
clear—to serve at all times the best 
health interests of every child in the 
school. 
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Case Reports 


NEUROBLASTOMA SYMPATHETICUM WITH METASTASES 


REPorRT oF A CASE WITH APPARENT RECOVERY 


Davin GOLpRING, M.D. 
Sr. Louis, Mo. 


EUROBLASTOMA is a highly 

malignant tumor that metastasizes 
early and widely as is_ well-demon- 
strated in numerous published reports 
in which there were no recoveries.” * * 
Farber,* °> however, was the first to 
point out that the prognosis in this 
type of tumor, while serious, is not 
always hopeless. Reports in the litera- 
ture of recovery are few, and the pos- 
sible mechanisms in such recovery as 
listed by Farber* are as follows: 

1. The neuroblastoma may undergo 
spontaneous hemorrhage and necrosis 
and disappear without any treatment. 

2. The neuroblastoma may undergo 
spontaneous maturation or metaplasia 
and become a benign ganglioneuroma. 
Cushing® reported this phenomen in a 
patient from whom he removed a gan- 
glioneuroma from the paravertebral 
region at the level of the sixth dorsal 
vertebral body where ten years previ- 
ously he has found a neuroblastoma. 
Chandler and Narcross’ have reported 
two similar cases. 

3. The neuroblastoma may be treated 
suecessfully by a combination of surgi- 
eal removal of the tumor followed by 
irradiation. Lehman* * reported a case 
of neuroblastoma with recovery after 
surgical removal. of the tumor, while 
Kerley*® reported one five-year sur- 
vival and one twelve-year survival. 
Farber* was the first to report the re- 
covery in two patients who had liver 
metastases and in eight other patients 
without metastases who have remained 
alive and well for a number of vears 
after surgical removal of the tumor. 


The case to be reported here is one 
in which there were definite metastatic 
From the Department of Pediatrics, Wash- 


neton University School of Medicine, and the 
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lesions in the liver, demonstrated dur- 
ing an exploratory laparotomy, and 
probable metastatic involvement of the 
skeletal system by x-ray. It was found 
impossible to remove the origina! 
tumor, and so the patient was treated 
with small doses of x-ray irradiation 
and with supportive therapy in the 
form of whole blood transfusions. This 
patient is still alive two years after the 
discovery of the tumor and has no 
apparent sign of the disease. 


CASE REPORT 

G. S., a white male, was first seen on 
March 4, 1947, because of a mild upper 
respiratory infection and was found to 
have a mild otitis and pharyngitis. 
Physical examination was otherwise 
negative. The parents were healthy, 
and the pregnancy had been normal. 
Birth weight was 6 pounds, 7 ounces, 
and on feedings of evaporated milk 
supplemented with vitamins, his weight 
at 4 months of age was 13 pounds and 
his height 2414 inches. He was again 
observed a month later, at age 5 
months, with a mild rhinitis but no 
other abnormality. Three weeks later, 
however, on April 28, 1947, he sudden- 
ly developed bilateral hemorrhages of 
the eyelids and, when examined, in 
addition to the periorbital eechymoses, 
was found to be definitely anemic and 
to have a palpable mass in the upper 
right abdomen. This was firm, not too 
sharply outlined, but slightly movable, 
and appeared to be beneath the liver 
which was pushed somewhat upward 
and forward. On fluoroscopy, a radio- 
paque mass was seen in the right upper 
abdomen, and the right diaphragm was 
considerably higher than the left. 

After admission to the St. Cather- 
ine’s Hospital, Whiting, Ind., for 
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Fig. 1.—The baby as he appeared at time 
of the exploratory operation. Note the perior- 
bital ecchymosis, bulbar conjunctival hemor- 
rhage, and proptosis. (Photograph courtesy of 
Dr. John Keeley, Chicago, Il.) 


study, the following laboratory find- 


ings were obtained. Blood: hemoglobin 
7.4 Gm., erythrocytes 3,040,000, plate- 
lets 60,800, leucocytes 7,500 with a dif- 
ferential of 1 basophile, 2 eosinophiles, 
1 juvenile, 2 stab cells, 26 segmented 
cells, 68 lymphocytes, and 5 normo- 
blasts per 100 leucocytes. Bleeding 
time was 11 minutes and clotting time 
414 minutes. Blood chemistry: non- 
protein nitrogen 38 mg., chlorides 569 
mg., total serum protein 6.6 Gm., with 
albumin 5.3 Gm. and globulin 1.3 Gm. 
per 100 c.e. 

An intravenous pyelogram showed 
the right kidney pelvis much lower 
than the left, and x-rays revealed, in 
addition to the mass in the right upper 
quadrant noted on fluoroscopy, an area 
of localized rarefaction in the upper 
right humerus and a suggestion of 
similar areas in the skull. The patient 
was given three whole blood transfu- 
sions of 100 ¢.ec. each while in the 
hospital and six deep x-ray treatments 
to the right kidney region in divided 
doses of 200 roentgens for a total of 
1,200 roentgens. The patient was then 
transferred to Merey Hospital in 


Chieago for surgical exploration. At 
this time, the periorbital and conjunce- 
tival hemorrhage and proptosis were 
~ather marked (Fig. 1). The patient’s 
abdomen was explored on May 24, 1947, 
by Dr. John Keeley, a member of the 
surgical staff of Merey Hospital, and 
the liver was found to be extensively 
involved with nodular masses—some 
soft, some hard—whieh varied in color 
from light yellow to orange. Some were 
whitish in color. There were nodules 
up over the dome of the right lobe of 
the liver, and upon palpating the 
region of the right kidney, the lower 
and middle portions of the kidney were 
entirely normal. The upper portion 
of the kidney was in continuity with 
a retroperitoneal mass which seemed to 
come upward and anteriorly to involve 
the liver in a nodular manner. A biopsy 
wedge of the liver was taken. Micro- 
scopic examination of this tissue showed 
the liver to be involved by extensive 
tumor deposits of a neuroblastoma. The 
tumor revealed very well-defined ro- 
sette formation over wide areas, and 
elsewhere it grew in more solid or cord- 
like closely packed masses of cells in a 
fibrous stroma (Figs. 2 and 3). The pa- 
tient was given two more blood trans- 
fusions of 120 ¢.c. each and was dis- 
charged to be followed at home. During 
the month of June, he was given five 
more sessions of x-ray therapy to the 
right kidney region for a total of 750 
roentgen units. X-ray therapy was 
stopped because he developed a marked 
leucopenia and anemia. Also during 
this month he was given two blood 
transfusions of 120 ¢.c. each. The pa- 
tient, however, seemed to be getting 
more marked proptosis, so that celluloid 
protective shields had to be constructed 
for his eyes. During the month of 
July, he was given two whole blood 
transfusions of 120 ¢.c., but his condi- 
tion remained grave. He was seen 
again on Aug. 16, 1947, and, surpris- 
ingly enough, showed rather striking 
improvement. His weight was 15 
pounds, 8 ounces. The mass in the 
right side of his abdomen was smalle1 
and the proptosis was not as marked 
He showed no evidence of anemia. He 
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Fig. 2. 


Fig. 2.—Position of the Kidneys in situ. 
formation. Magnification power X10. 


Fig. 3.—Typical rosette formation of cells. 


was seen again one month later, and he 


had gained two pounds. The propto- 
sis was very slight, and the mass in the 
right side of his abdomen was smaller. 
The patient was followed at periodic 
intervals and continued to show im- 
provement, and when he was seen on 
Sept. 8, 1948, at 23 months of age, his 
weight was 25 pounds, and his height 
34 inches (Fig. 4). At the time he 
showed no clinical evidence of the ori- 
ginal tumor. His proptosis was absent 
as was the right-sided abdominal mass. 
X-rays of his skeletal system taken on 
Nov. 24, 1948, and Sept. 15, 1949, 
revealed no metastases. An examina- 
tion of his peripheral blood was within 
normal limits. 

It is difficult to explain the favorable 
outcome in this particular case. One 
might assume that the topical x-ray 
therapy which, although small in 
amount, produced necrosis and destruc- 
tion of the tumor and possibly also that 
of the metastatic lesions in the liver. 
It would be extremely difficult to ex- 
plain the disappearance of the meta- 


NEUROBLASTOMA SYMPATHETICUM 


WITH METASTASES 


Note size and proximity to one another. 


Magnification power X95. 


static lesions in the skeletal system and 
periorbital regions, Again, it is worthy 
of emphasis that the prognosis in this 


Fig. 4.—The patient as he appeared on 
Sept. 8, 1948, at which time he showed no 
evidence of original tumor. 
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type of tumor is serious but by no 
means hopeless. 


The helpful advice of Dr. Jean V. Cooke 
and Dr. Alexis F. Hartmann is gratefully 
acknowledged. 
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THROMBOSIS OF THE INFERIOR VENA CAVA AND RENAL VEINS 
WITH HEMORRHAGIC RENAL INFARCTION IN INFANCY 
Dan Fertioz1, M.D.* E. CLARENCE Rice, M.D., WiLLIAM Foster Burpicx, M.D., 
AND FRANCIS J. TROENDLE, M.D.+ 


INTRODUCTION 


EMORRHAGIC infarction of the 
kidney usually is considered to be 
secondary to venous thrombosis and to 
be a rare lesion in newborn infants and 
in older children.’ Renal thrombosis 
is extremely serious at any age, and in 
infants it is generally fatal. A review 
of the literature during the last three 
deeades bears out the paucity of re- 
ports of hemorrhagic infarction of the 
kidney, associated with thrombosis of 
the renal vein, occurring as a compli- 
cation of diarrhea of the newborn in- 
fant.2, MeClelland and Hughes* found 
only three cases of renal thrombosis 
with renal infarction from a review of 
328 necropsies on infants. Of the 328 
infants, thirty-one had clinically severe 
diarrhea. The three cases mentioned 
occurred among these thirty-one in- 
fants. In a study of 4,600 necropsies, 
Behr* located thirty-seven cases’ of 
thrombotic obstruction of one or both 
renal veins; however, in only three of 
these thirty-seven cases was there rapid 
obliteration of the renal veins with re- 
sulting hemorrhagic renal infarction. 
In 1934, Hepler® was able to collect 
only forty eases from the literature. 
Up to 1936, forty cases of renal throm- 
bosis and infarction in infants and 
children had been studied at necropsy 
at the Babies’ Hospital, New York.® 
Despite the rarity of reports in our 
literature today, the older European 
literature contains a plethora of ma- 
terial on the subject. The first concise 
description of the condition was made 
by Rayer’ as early as 1837. Bednar® 
and others * ** ™ followed with contri- 
butions on this pathologie entity. 


: From the Children’s Hospital, Washington, 
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Usually it is believed that there is 
no preference for either side in the 
formation of renal vein thrombosis. 
The incidence is about equally distrib- 
uted among males and females. Abes- 
house’s’? study of 228 cases revealed 
the incidence to be greatest in infants 
less than 1 year of age. Of his cases, 
ninety-eight oceurred in that age 
group. 

An important factor of renal vein 
thrombosis in infants is severe diar- 
rhea. However, there is usually an 
infection elsewhere in addition to that 
found in the gastrointestinal tract. The 
role of infection was first emphasized 
by Friihwald** as early as 1885. Sub- 
sequent investigations by Behr, Nord- 
wall,** Oppenheim,** Petremand,'* and 
others revealed that the renal throm- 
bosis in these instances was associated 
with acute suppurative pyelonephritis 
secondary to enteritis. However, more 
recently, Morison’ and McClelland and 
Hughes,’ as well as Barenberg and his 
co-workers,” reported a total of seven- 
teen cases of thrombosis with renal in- 
farction which were not associated with 
acute suppurative pyelonephritis. 

Several explanations have been ad- 
vanced for the occurrence of renal 
thrombosis in infants with ileocolitis. 
Although no single acceptable explana- 
tion exists, some comment should be 
made on the pathogenesis. Formerly 
it was believed that all thrombi started 
from infection which was initiated by 
some degree of bacterial injury to the 
intima of the blood vessel. In some 
instances, however, mechanical, chemi- 
eal, or toxie insult to the endothelium 
of the blood vessels may initiate throm- 
bosis. Secondary factors which may 
exert an influence on the development 
of thrombi are changes in the velocity 
and direction of the blood flow, changes 
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in the components of the blood, infee- 
tions in the tissues in the vicinity of 
the blood vessel involved, dehydration, 
and angiospasm, as well as the predis- 
position of the newborn infant to ve- 
nous thrombosis because of lowered 
pressure in the venous system, cor- 
responding to shock, which is prevalent 
at birth. 

The symptoms of renal thrombosis 
in newborn infants are the same as 
they are in adults; however, the in- 
fants are unable to complain of the 
severe flank pain described subjectively 
by adults. The outstanding symptoms 
in newborn infants are: progressive 
severe diarrhea followed by severe de- 
hydration, palpable masses in the renal 
regions, which increase in size, edema, 
hematuria, albuminuria, and oliguria, 
followed almost invariably by anuria, 
shock, and death within a period of 
days: Campbell and Matthews" stated 


that the prognosis of this condition is 
exceedingly grave, and that more than 
95 per cent of the infants with renal 
thrombosis die unless prompt surgical 


intervention is instituted. 

Hypertension is a relatively rare 
finding in cases of thrombosis of the 
renal vein. A ease of fatal hyperten- 
sion due to bilateral thrombosis of the 
renal veins in a 12-year-old boy was 
reported by Perry and Taylor’ in 
1940. Three other cases in which renal 
infarction was considered to be a cause 
of hypertension in adults have been re- 
ported in the literature. Prinzmetal 
and his associates’® deseribed a 53-year- 
old woman with hypertension resulting 
from bilateral renal infarction. Ben- 
Asher®® reported the case of a 43-year- 
old white woman with renal infarction 
and hypertension who recovered and 
whose blood pressure returned to nor- 
mal. Fishberg*' reported four cases 
in adults in which an embolism of one 
or both renal arteries was followed by 
a rise in arterial tension. 

Weber and his co-workers** recorded 
ten eases of thrombosis of the inferior 
vena cava in adults varying in age 
from 28 to 62 years. These cases were 
associated with pelvic sepsis (strep- 
tocoecal septicemia), thrombophlebitis, 
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trauma, aneurysm at the bifurcation of 
the aorta, carcinoma of the right testis, 
which was secondary to carcinoma of 
the kidneys and suprarenal glands, and 
massive carcinoma of the liver, proba- 
bly arising in the bile ducts. Derow 
and his associates** described a case of 
chronic progressive occlusion of the 
inferior vena cava and the renal and 
portal veins in a 15-year-old boy who 
lived one year after the onset of throm- 
bosis. Terminally, edema developed in 
the legs, scrotum and abdominal wall, 
with a suggestion of ascites. At post- 
mortem examination practically the 
entire inferior vena cava was complete- 
ly oecluded and replaced by a solid 
cord. The occlusion began at the june- 
tion of the common iliae veins, Lutem- 
bacher*™* reported a case of slow oblit- 
eration of the inferior vena cava 
which was compatible with life because 
of the anastomosis between this vein, 
the superior vena cava, and the portal 
vein. The collateral circulation assured 
sufficient function of the hepatie and 
renal parenchyma so that the patient 
was able to live fifteen years with com- 
plete obliteration of the inferior vena 
cava as well as the trunk of the portal 
vein and its two main branches. Throm- 
bosis had occurred when the patient 
was 16 years of age. 

The correct diagnosis is seldom made 
in these eases except at operation or by 
pathologie examination at necrospy. In 
the cases recorded in the earlier litera- 
ture the diagnosis was made chiefly at 
post-mortem examination. Abeshouse,’* 
in a review of 228 cases, noted that the 
diagnosis was made at post-mortem 
examination in 209 cases, at operation 
in fifteen cases, and clinically in four 
eases. The most important and valu- 
able diagnostic procedure today is the 
excretory and retrograde urographic 
study. In 1942, Campbell and Mat- 
thews"’ were credited with having made 
the first correct preoperative diagnosis 
by retrograde pyelography as early as 
eighteen hours after the onset of throm- 
bosis. 

CASE REPORT 


Clinical History—A  4-month-old 
Negro boy was admitted to Children’s 





FERIOZI ET AL.: 


Hospital on Oct. 1, 1949. He was one 
of twins born prematurely in a neigh- 
boring hospital. Delivery had been 
normal. The other twin, who weighed 
1 pound, 5 ounces, died at birth. Post- 
mortem examination revealed bilateral 
fetal atelectasis, prematurity, and im- 
maturity. The patient discussed here 
weighed 2 pounds at birth, and re- 
mained at the hospital in which he was 
born until he attained a weight of 5 
pounds. He did well on evaporated 
milk, oleum percomorphum and vege- 
tables until four days prior to admis- 
sion to the Children’s Hospital, when 
he started vomiting and having moder- 
ately severe diarrhea. 

On admission, the infant appeared 
fairly well developed and well nour- 
ished, but slightly dehydrated. He had 
distinct pallor of the skin. A hemo- 
gram on admission showed 3,500,000 
erythroctyes, and the platelets were 
within normal limits. Urinalysis on 
October 3 revealed the urine to be 
slightly cloudy and acid. The specific 
gravity was 1.010. The urine contained 
10 mg. of albumin per 100 ml., 70 to 75 
leucocytes in each high power micro- 
scopic field, many clumps, and few 
bacteria. 

The patient was given fluids and a 
transfusion of 100 ¢.c. of whole blood. 
The following day he had six loose 
stools and appeared even more anemic 
than on admission. Fluids by hypo- 
dermoclysis with hyaluronidase (Ali- 
dase*) were given to correct the mod- 
erate dehydration. On the fourth hos- 
pital day, pallor was still present, scro- 
tal edema developed, gross hematuria 
was noted, abdominal palpation re- 
vealed a large mass in each flank, and 
the child cried as though in severe 
pain. At this time, edema was ob- 
served also in the lower extremities. 
Total protein and the albumin-globulin 
ratio were normal, and the reticulo- 
eyte count was well within normal 
limits. A flat plate of the abdomen re- 
vealed hepatosplenomegaly. The large 
and small bowel was distended with 
gas and displaced toward the midline 
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by bilateral flank masses. Roentgeno- 
logie examination revealed the long 
bones to be normal. The pallor per- 
sisted, and on October 5 a hemogram 
showed a fall in hemoglobin to 3.2 Gm. 
and a drop in erythrocytes to 1,000,000. 
On the sixth hospital day, the pro- 
thrombin time was 108 per cent of 
normal. Results of bone marrow 
studies were all within the range of 
normaley. The patient was given an- 
other transfusion of 100 ¢.c. of whole 
blood because of the persistently severe 
anemia. Sickle-cell preparation re- 
vealed 25 per cent sickling, but on the 
following day another preparation was 
negative for sickling. A third trans- 
fusion of 100 e.c. of whole blood was 
given. Immediately thereafter, dysp- 
nea and cyanosis developed, which 
necessitated oxygen therapy on Octo- 
ber 6. Results of the Coombs’ test, at 
this time, were negative. The child be- 
came oliguric and passed blood by ree- 
tum. The nonprotein nitrogen rose 
progressively from 42 mg. per 100 c.c. 
of blood on October 4 to 148 mg. on 
October 12. 


The systolic blood pres- 
sure was 102 mm. Hg, and the diastolic 
was difficult to detect between 50 and 


60 mm. Hg. On October 13, the thir- 
teenth day of hospitalization, the child 
was anuric. Intravenous administra- 
tion of a 10 per cent solution of glu- 
cose was to no avail in inducing diure- 
sis. The edema had progressed, with 
considerable edema of the extremities 
and some sacral edema. An intra- 
venous pyelogram was contraindicated 
because of the anuria and the eleva- 
tion of nonprotein nitrogen. A fra- 
gility test was performed and the re- 
sults were within normal limits. 
Edema of the lower extremities and 
lumbosacral region progressed until 
death occurred on October 17, the 
seventeenth day of hospitalization, at 
which time the child was anuric and in 
uremia. 


Post-mortem Examination.—Ana- 
tomical diagnoses were: bilateral 
hemorrhagic renal infarction, throm- 
bosis of the renal veins and the in- 
ferior vena cava, pulmonary edema 
and emphysema, congestion of the ab: 





238 THE JOURNAL OF PEDIATRICS 


dominal viscera, thrombosis of the me- 
ningeal veins, and cerebral hemorrhage. 

The post-mortem observations of spe- 
cial relevance will be described more 
fully. 

Brain: The subarachnoid space con- 
tained an excessive amount of clear 
fluid. The vessels were congested. The 
rolandie veins on the right hemisphere 
were thrombosed to a point midway in 
the parietal lobe. The left rolandic 
veins were thrombosed to the sylvian 
fissure. There were several thrombosed 
veins which appeared to enter the 
longitudinal sinus. Coronal sections 
showed severe venous congestion. 
Within the right posterior parietal lobe 
was a hemorrhagic area measuring 7 x 
3 x 3 mm. which was in the white mat- 
ter of the brain and adjacent to the 
middle gyrus. A second hemorrhage 
was found in the right middle parietal 
lobe adjacent to the superior gyrus 
within the white matter. 

Pituitary Gland: Microscopically, 


there was a predominence of eosino- 
philie cells in the anterior lobe of the 


pituitary gland. The posterior lobe re- 
vealed an infarcted area containing red 
blood cells in various stages of disinte- 
gration. 

Lungs: Both lungs contained areas 
of inereased density in both lower 
lobes. The surfaces were purple-gray 
and slightly depressed; they had the 
consistency of liver. Microscopically, 
the pleura was slightly thickened. 
There were scattered areas of atelecta- 
sis with some pink-staining homogene- 
ous substances in the alveolar spaces, 
consistent with edema fluid. 

Liver and Spleen: The liver edge 
extended 3 em. below the right costal 
margin. The liver was firm, and on 
eut section revealed small yellow fatty 
areas. The spleen was somewhat flabby 
and on cut section was consistent with 
a splenic tumor. Microscopically, the 
liver showed hepatic edema, and the 
spleen showed congestion with distor- 
tion and compression of the germinal 
centers. 

Adrenals: There were some deeply 
staining cells scattered throughout the 
cortex and some just beneath the cap- 


sule which resembled medullary cells. 
There were some red blood cells con- 
gested in areas of the medullary tissue. 

Gastrointestinal Tract: A few poly- 
morphonuclear cells were scattered 
throughout the submucosa of the intes- 
tine. 

Inferior Vena Cava and Renal 
Veins: The entire inferior vena cava 
was distended and thrombosed distal to 
the liver as well as to the renal veins. 

Ureters: The ureters were patent 
but thickened. They were blue, as if 
they had been stained with blood. 

Kidneys: Both kidneys were en- 
larged to approximately four times 
their normal dimensions and were 
about equal to each other in size, meas- 
uring 5 x 8 em. (Fig. 1). They weighed 
100 grams each and had retained their 
fetal lobulations. They appeared 
hemorrhagic; their color varied from 
a deep red to a dark purple. In situ 
the organs lay 1 em. apart in the mid- 
line (Fig. 2). 

On section, the renal capsules were 
grossly thickened and stripped as if 
there had been a previous subcapsular 
inflammation. There was little if any 
difference between cortex and medulla, 
both of which appeared dark red as if 
severe passive congestion or hemor- 
rhage, or both, had been present. 

Microscopically, the cortex of the 
kidneys showed extensive leucocytic in- 
filtration, with many polymorphonu- 
clear leucocytes scattered throughout 
the area (Fig. 3). On the other hand, 
the medulla contained less leucocytic 
invasion but considerable necrosis, ap- 
parently on an ischemic basis. Corti- 
eal blood vessels were patent and al- 
lowed infiltration of leucocytes into the 
eortical tissue in contrast to the me- 
dulla which showed severe necrosis re- 
sulting from thrombosis. There was 
great destruction of the glomeruli and 
the tubules, with only an occasional 
glomerulus having retained its struc- 
ture. Diapedesis of red blood cells in 
various stages of disintegration, 
amounting practically to hemorrhage 
in most areas, was seen. Within the 
medulla, small, scattered accumula- 
tions of hemosiderin were seen through- 





FERIOZI ET AL.: VENOUS THROMBOSIS AND RENAL INFARCTION 


Fig. 1.—Gross section of kidney which measured 5 x 8 cm. and weighed 100 grams. Note 
severe congestion. 


Fig. 2.—Position of the kidneys in situ. Note size and proximity to one another. 
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Fg. 3.—Microscopic section of kidney (low-power view) showing line of demarcation between 
cortex and medulla, with extensive leucocytic infiltration into the former. 
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out the necrotic tissue. There was loss 
of eytologie detail except for faint tu- 
bular outlines. Many of these faintly 
outlined tubules were considerably di- 
lated. Polymorphonuclear cells had in- 
filtrated the lumens of the thrombosed 
vessels as well as some of the renal 
parenchyma which was not completely 
necrotic. The extent of the necrosis 
varied from one area to another but 
appeared to be greater in the region 
close to the pelvis. 


SUMMARY 


A review of the literature on renal 
vein thrombosis and infarction of the 
kidneys revealed that this condition 
usually is a complication of diarrhea 
in newborn infants, that it is extremely 
rare, and that its exact etiology is un- 
known. In the case which has been re- 
ported, post-mortem examination 


showed massive thrombosis, including 
the inferior vena cava, rolandie veins, 
and renal veins, with bilateral hemor- 
rhagic renal infarction (Fig. 2). Hy- 
pertension in these cases is exceedingly 


rare, but in this case the blood pres- 
sure appeared to be elevated. 
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TREATMENT WITH AUREOMYCIN OF LOCALIZED PASTEURELLA 
MULTOCIDA INFECTION 
ERWIN NETER, M.D., E. Hoyt DEKLEINE, M.D., AaNnp RicHarp W. EGAN, M.D. 
Burra.o, N. Y. 


Pg gi peng multocida infee- 
tions of man are relatively rare. 
In a survey of the world literature 
from 1930 to 1947, Schipper’ collected 
but twenty-one authentic reports on 
thirty-nine cases. These infections in- 
cluded pneumonia, pleurisy, septicemia, 
meningitis, appendicular abscess, and 
inflammatory lesions of the extremities. 
Four of the patients died. Indubitably, 
the cause of such infectious maladies 
may not be elucidated unless careful 
bacteriological studies are carried out. 
That Past. multocida infections may be 
more common than is appreciated at 
the present time is evident from the 
observation of Needham? to the effect 
that this organism could be isolated 


from eleven patients seen at the Mayo 
Clinie during the year 1947 and has 


since been isolated from a total of 
twenty-five patients.* Recently, we had 
the opportunity to observe a localized 
infection due to Past. multocida. Since 
the effectiveness of several new anti- 
bioties (aureomycin, terramyein, and 
bacitracin) upon this species had not 
vet been investigated, a study on the 
comparative efficacy of seven antibioties 
upon eight strains of Past. multocida, 
including the one isolated from our 
patient, was carried out. It was found* 
that this microorganism was highly 
sensitive in vitro to aureomycin, ter- 
ramyein, Chloromyeetin, polymyxin B, 
and penicillin, less so to streptomycin, 
and insusceptible to bacitracin. Since 
aureomycin was highly effective even 
in small amounts (0.1 to 1 ug per mil- 
liliter) against small and large num- 
bers of Past. multocida, it was decided 
to investigate its clinical usefulness. 
The following report, then, describes 
the results obtained with this antibiotic 


From the Departments of Bacteriology and 
Surgery of the Children’s Hospital and of the 
University of Buffalo, School of Medicine, 


in the treatment of a localized Past. 
multocida infection, and represents the 
first communication on aureomycin 
treatment of a human infection due to 
this microorganism. 
CASE REPORT 

A. P. (No. 60191), a 1514-year-old 
white male, was injured on Sept. 17, 
1944, ‘‘by a kick in the face by a 
horse.’’ On the same day he was 
admitted to the Children’s Hospital, 
and the diagnosis of compounded nasal 
fracture with nearly total loss of nasal 
bones and septum was made. A plastic 
repair was carried out. On June 21, 
1949, a preserved human cartilage was 
implanted. Subsequently, purulent 
discharge from the region of the bridge 
of the nose developed. Since the in- 
flammation did not subside, the dis- 
charge was examined bacteriologically 
on July 5, 1949. Many pus cells and 
seattered gram-negative bacilli were 
seen. The microorganism was identi- 
fied as Past. multocida. The subculture 
of the strain was sent to the Com- 
municable Disease Center and a report 
of Past. multocida was received from 
Dr. Frobisher. No other bacteria were 
present. The same microorganism was 
recovered subsequently on July 8 and 
July 16, 1949, and during a third 
admission to the hospital on April 25 
and 29, 1950. It is reasonable to as- 
sume, then, that this localized infection 
was caused by Past. multocida and 
originated from the horse. Past. mut- 
tocida is a well-known pathogen of 
animals. Whether the organism had 
remained dormant in the tissues since 
the original accident, and the infection 
was activated by the operation, cannot 
be stated with certainty. 

Treatment with aureomycin was com- 
menced on April 27, 1950. The anti- 
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biotie was given by mouth (500 mg. six 
times a day) and in the form of an 
ointment applied to the wound for 
three weeks. Within a few days after 
initiation of this therapy the discharge 
decreased considerably, and from May 
4 on, Past. multocida could no longer 
be isolated. The patient was again 
seen on May 31, and the marked im- 
provement has persisted even after dis- 
continuation of specific therapy. How- 
ever, on July 28, cellulitis developed 
and the patient was hospitalized on 
the following day. Cultural examina- 
tion of the discharge revealed the pres- 
ence of numerous group A hemolytic 
streptococei and coagulase-positive, 
hemolytie staphylococci of the aureus 
type, as well as rare Past. multocida. 
In vitro tests revealed that the strain 
was as susceptible to aureomycin as the 
original strain. Penicillin therapy re- 
sulted in immediate and satisfactory 
improvement, which has continued to 
date. All three organisms promptly 
disappeared. It is conceivable that 
Past. multocida had remained in the 


tissues without producing any notice- 
able damage and had become demon- 
strable during the attack of cellulitis, 
which undoubtedly was of streptococeal 


and staphylococcal origin. On August 
2, the necrotic tissue, located just below 
the athenoids, was removed and the 
wall ecuretted down to healthy solid 
bone. Uneventful recovery took place 
and the patient has remained well to 
date. The culture of the material 
revealed the presence of Staphylococ- 
cus aureus (coagulase-positive) and 
Pseudomonas aeruginosa; Past. mul- 
tocida was not present. 

That aureomycin was effective in the 
treatment of this patient is evident 
from the facts that the purulent in- 
fection was present for ten months, 
that Past. multocida was demonstrable 
without difficulty during this period, 
and that marked clinical improvement 
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took place within a few days after 
administration of this antibiotic was 
commenced. However, it is also clear 
from the data presented that the mic- 
roorganism was not eliminated, but had 
persisted in the tissues without caus- 
ing noticeable clinical injury, unless 
one postulates a second infection from 
without. The data obtained on the 
effects of aureomycin on growth of 
Past. multocida in vitro and in experi- 
mental Past. multocida infection of 
mice,° as well as the above clinical 
observation in a chronic localized in- 
fection, seem to justify further clini- 
eal trials with this antibiotic in Past. 
multocida infection. 


SUMMARY 


A chronic, localized infection of the 
nose due to Past. multocida and origi- 
nating in all likelihood from a horse 
was treated with aureomycin given 
locally and perorally. The clinical 
response was favorable and the organ- 
ism disappeared. However, it could 
be demonstrated again during the sub- 
sequent attack of cellulitis caused by 
hemolytic streptococcus and Staph. 
aureus, which was treated successfully 
with penicillin. The necrotic tissue 
was removed. The clinical and bacteri- 
ological improvement following cessa- 
tion of all therapy has continued. In 
vitro, this strain proved to be highly 
susceptible to aureomycin and did not 
develop resistance to this antibiotic. 
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SALMONELLA TYPHIMURIUM OSTEOMYELITIS 


Howarp S. TraisMAN, M.D., AND GARDNER CHAMPLIN, M.D. 
Curicaeo, ILL. 


STEOMYELITIS caused by Sal- 
O monella organisms is rarely en- 
countered. Several cases of paraty- 
phoid B osteomyelitis and a few due 
to other types of the Salmonella 
group’ have been reported. Salmo- 
nella typhimurium has been found as 
the causative organism in four previous 
reports.” **»* However, involvement 
of multiple sites with this specific 
organism has been reported in only one 
ease. In that case there was involve- 
ment of all the ribs, the right seapula, 
the wings of the ilia, the neck of the 
left femur, and part of the right ileum 
near the acetabulum. 

The following report is the second 
ease involving multiple sites; namely, 


the right and left fourth metacarpals, 
right first and second and left fourth 
metatarsals, the right and left cuboids, 
the right astragalus, right fibula, right 
proximal first metatarsal, and the right 
first and third cuneiforms. 


CASE REPORT 


History—J. V., a  14-month-old 
Negro female, entered The Children’s 
Memorial Hospital on Nov. 16, 1949, 
because of irritability and anorexia for 
two weeks, elevated temperature for 
six days, and a swollen, painful right 
foot and ankle for five days. There 
were no gastrointestinal or urinary 
symptoms. 

The birth and family histories were 
noneontributory. The past history 
revealed that she was hospitalized at 
another institution for ‘‘pneumonia’’ 
at the age of 5 months. At that time 
she developed diarrhea which persisted 
for a period of one month. From then 
until the age of 10 months she remained 

From The Children’s Memorial Hospital 


and the Ortho S.A. Sprague Memorial Institute 
Laboratories. 
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well when she was again hospital- 
ized at the same institution for high 
fever and swelling of the hands and 
feet. After treatment for fourteen 
days with ‘‘penicillin and sulfa’’ she 
was discharged, apparently cured. She 
remained well until the onset of the 
present illness. 

Physical examination revealed a 
toxic, lethargic, fairly well-nourished 
and well-developed Negro female child 
There was a grade 3 systolic murmur 
heard over the entire precordium, 
maximum at the third to fourth left 
interspaces. The liver was palpable 
5 em. below the right costal margin, 
and the spleen was palpable below the 
left costal margin. There was also 
minimal nuchal rigidity but no Kernig 
or Brudzinski signs. 

The right lower extremity was very 
hot with moderate swelling of the ankle 
and the entire foot. There was limita- 
tion of motion of the ankle. The foot 
was puffy and tender. The range of 
motion from the knees and hips was 
normal. There was no fluctuation. 
Subeutaneous nodules were not felt. 
The reflexes were normal bilaterally. 
Examination of the right hand showed 
a tender subcutaneous nodule on the 
dorsum, situated between the third and 
fourth metacarpals. There was a slight 
swelling of the hands. 

Clinical Course—For ten days 
(Nov. 16 to 25, 1949) the patient ran 
a septic temperature, the fever rang- 
ing from 101 to 105.2° F. From that 
time until discharge she was afebrile. 
The blood showed profound anemia 
plus 100 per cent sickling of the red 
blood cells. Blood transfusions were 
given on December 18 and 22, and iron 
and vitamins were administered orally. 

Early in the course of her illness she 
was very irritable and ate poorly. On 
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November 21, a purulent material be- 
gan to drain spontaneously from the 
dorsum of the right foot. The entire 
right lower extremity to the knee was 
swollen and tense, as were the right 
hand and left There was also 
marked tenderness over these areas. 
Roentgenographiec examinations _ re- 


foot. 


OF PEDIATRICS 
evidence of involvement of the right 
fibula, left fourth metacarpal, right 
first metatarsal, right first and third 
cuneiforms, left euboid, and _ right 
astragalus. Complete x-ray studies 
of the remainder of the skeletal system, 
including the skull, spine, ribs and 
pelvis, were negative. 


Fig. 3. 


vealed ‘‘marked bone destruction in- 
volving the right fourth metacarpal 
with evidence of periosteal new bone 
formation. Similar such destruction, 
but not to as great a degree, is present 
in the right second metatarsal and the 
left fourth metatarsal. There is also 
an irregular area of destruction of the 
proximal euboid’’ (Figs. 1 and 2). On 
December 8, there was radiological 


Hot, moist dressings 
on November 22, after 
the abscess of the right hand. 


were started 
aspiration of 
There 
was little improvement, and on Novem- 


ber 25, incision and drainage of the 
fluetuant areas over the right latera! 
malleolus and dorsum of the right hand 
were performed. A large quantity of 
creamy pus was evacuated and cul- 
tured. 
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Penicillin G, 50,000 units every three 
hours, was started at the time of admis- 
sion. Duozine Liquid,* 0.3 Gm. every 
six hours, and streptomycin, 125,000 
units every six hours, were started on 
November 21. Aureomycin, 50 mg. 
every four hours for five doses daily, 
was started on November 22, when a 
smear of the pus from the right foot 
revealed ‘‘ gram-negative bacilli.’’ 


Fig. 


The causative organism, S. typhi- 
murium, was found on November 28, 
and all medication was discontinued in 
favor of Chloromyeetin, 125 mg. every 


*This drug was supplied to us by the 
\bbott Laboratories, North Chicago, Ill. It is 
their registered trademark for suspension of 
sulfadiazine, 0.15 Gm., and sulfamerazine, 0.15 
im., with 1.5 Gm. sodium citrate in 5 c.c. of 
. flavored suspension base. 


Ss. 
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three hours, which was continued until 
December 22. 

The patient slowly improved, and on 
December 15 there was only a slight 
swelling and tenderness of all the in- 
volved sites, and all the purulent drain- 
age had ceased. The patient was dis- 


eharged on Jan. 18, 1950. 
Follow-up roentgenographie studies 
revealed the following: Jan. 10, 1950: 


‘* After therapy the lesion in the shaft 
is thicker and slightly denser than the 
surrounding bone, but generally it has 
been entirely reconstituted. Lateral 
views of the right lower tibia and ankle 
reveal extensive destructive changes in 
the distal two-thirds of the astragalus 
and minimal periosteal elevation of the 
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LABORATORY DATA 
BLoop COUNTS 





DATE HB RBC wBc | P L M E | B 
11-17-49 6.5 2.77 26,300 70 29 1 0 o* 
11-28-49 7.5 3.86 
12- 6-49 6.5 2.47 13,300 22 73 + 0 0 
12-14-49 15,500 25 67 7 1 0 
12-27-49 9.3 4.14 13,300 17 80 3 0 0 

1-27-50 8.3 2.78 24,000 24 66 3 3 1 
2-30-50 6.9 2.53 29,700 43 49 5 3 0 
3-30-50 7.4 2.93 14,100 63 26 7 l 0 
4- 3-50 11.5 3.96 15,900 

5-12-50 8.5 3.63 18,300 18 79 0 3 0 








*100 per cent sickling in four hours. Moderate macrocytosis and poikylocytosis. Marked 
hypochromia, 
Mother's blood revealed sickling of 25 to 50 per cent in twenty-four hours on Feb. 23, 1950. 


Blood Chemistry: Calcium, phosphorus, and alkaline phosphatase determinations on repeated 
occasions were within normal limits. 

Urine: Repeated urinalyses were negative for sugar, albumin, and cellular elements. 

Culture (Nov. 26, 1949) revealed 8. typhimurium. 
Cultures (Dec. 9, 1949, and Jan. 6, 1950) were negative. 

Blood Cultures: (Nov. 17, Nov. 18, Dee. 17, 1949, and Jan. 6, 1950) were negative. 

Stool Specimens: (Nov. 25, 26, 28, Dec. 1, 1949, Jan. 5, 7, 1950) for parasites and ova ani 
culture were negative. 

Lumbar Puncture: (Nov. 16, 1949) revealed no cells. Negative Pandy. Protein, 11.3 mg. 
per cent; sugar, 99 mg. per cent; and chlorides, 648 mg. per cent. There was no growth 
on culture. 

Mantouz: (Nov. 18, 1949) 1:1,000, Negative. 

Kahn and Wassermann: (Nov. 18, 1949) Negative. 

Cultures From Purulent Material: 

Right Hand: 
(Nov. 21, 1949) Positive for S. typhimuriwm (State Health Laboratory). 
(Nov. 28, 1949) Positive for S. typhimuriwm (State Health Laboratory). 
(Dee. 2, 1949) Negative. 

Right Foot: 
(Nov. 21, 1949) Positive for S. typhimuriwm (State Health Laboratory). 
(Dee, 2, 1949) Negative. 
(Dee. 12, 1949) Negative. 

Left foot: 
(Nov. 21, 1949) Positive for S. typhimuriwm (State Health Laboratory). 
(Dee. 2, 1949) Negative. 


AGGLUTINATIONS 








] PATIENT ’S — 








STOCK | ORGANISM 
DATE TYPH O TYPH H PARA A PARA B | ST*O | &H | sto | H 

Nov. 17, 1949 neg. neg. neg. neg. 
CMHt 

Dee. 1, 1949 neg. neg. neg. 1:80$ neg. neg. 
SHLt 

Dee. 17, 1949 1:806 neg. neg. 1:320 neg. 1:2,560 
SHL 

Dec. 29, 1949 neg. neg. neg. 1:520 1:320 1:1,280 1:320 1:5,120 
SHL 

Jan. 27, 1950 1:320 1:2,560 
SHL 

Feb. 23, 1950 1:40 1:640 
SHL 

Apr. 20, 1950 1:160 1:320 
SHL 

Jun. 15, 1950 1:160 1:80 
SHL 


*S. typhimurium. 

*The Children’s Memorial Hospital Laboratory. 

tState Health Laboratory. 

§Borderline dilution. Higher dilutions are considered positive. 
From this date on, patient's own organism and serum were used. 
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lower fibula. There is marked regen- 
eration of the right fourth metacar- 
pal.’’ (Figs. 3 and 4.) April 20, 1950: 
‘*There has been complete regeneration 
of the metatarsal lesions. The cuboid 
lesions remain essentially unchanged 
as well as the lesion in the astragalus. 
There has also been complete recovery 
in the fibula.’’ (Fig. 5.) 
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She was readmitted March 30, 1950, 
for a blood transfusion because of her 
sickle-cell anemia and was discharged 
April 4. 

COMMENT 


S. typhimurium osteomyelitis involv- 
ing multiple sites is rarely encountered, 
this being the second case to be re- 
ported in the literature. It is probable 





Fig. 


When seen in the Outpatient De- 
partment on Jan. 28, 1950, the patient 
was entirely asymptomatic and stand- 
ing with support. However, some 
swelling and tenderness of the dorsum 
of the right foot still persisted. She 
was examined again on April 20, at 
which time there was still slight swell- 
ing of the right foot but no tender- 
ness. The patient was now able to 
walk with support. When last seen on 
June 15, the findings were the same 
except that the patient was able to 
walk alone and had been doing so for 
approximately five weeks, 





5. 


that this infection may have started at 
the time of the patient’s second hospi- 
talization at 10 months of age when she 
had a swelling of the extremities. A 
more severe exacerbation occurred four 
months later when she was hospitalized 
at The Children’s Memorial Hospital. 

Clinically, she improved on sulfadia- 
zine, penicillin, and aureomycin. There 
was no toxicity, and the patient was 
afebrile when cultures of the purulent 
material revealed S. typhimurium. At 
this time she was treated with Chloro- 
mycetin alone. After eight days’ treat- 
ment with Chloromycetin, the cultures 
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became negative. Never to our knowl- 
edge has a patient with Salmonella 
osteomyelitis been treated with Chloro- 
mycetin and with complete recovery. 
A ease of Eberthella typhosa osteo- 
myelitis suecessfully treated with 
Chloromycetin was reported by Morse 
and Geiser.'* 

The etiological organism was firmly 
established by positive cultures from 
multiple abscesses and from the urine. 
The agglutination titer with the specific 
organism and the patient’s serum rose 
to a height of 1:5,120. These bacterio- 
logical and serological determinations 
were performed by the Illinois State 
Health Laboratory. 

Convalescence was protracted, but 
after an eight-month follow-up there 
appears to be complete recovery. 
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A REVIEW OF THE SURGICAL TREATMENT OF INTERNAL 
HYDROCEPHALUS 


Ira J. Jackson, M.D. 
GALVESTON, TEXAS 


N SPITE of the tremendous advances 
| that have been made in the field of 
neurological surgery, the treatment of 
hydrocephalus has remained for many 
a discouraging problem. The recent 
impetus on the surgical treatment of 
hydrocephalus has prompted this 
review. From the latter part of the 
nineteenth century up until World 
War I, there were occasional reports 
on various treatments of hydroce- 
phalus, some of which met with sue- 
cess. The number of cases was small, 
and the follow-ups were not sufficiently 
long to warrant universal . practice. 
About twenty years elapsed before 
other procedures were undertaken for 
the treatment of this condition. 

Internal hydrocephalus is_ either 
communicating or noncommunicating 
(obstructive). Nonecommunicating in- 
ternal hydrocephalus occurs when the 
cerebrospinal fluid is obstructed at 
any point between its formation in 
the lateral ventricles and its exit from 
the fourth ventricle. Communicating 
internal hydrocephalus, on the other 
hand, deseribes a condition where the 
fluid is obstructed beyond the fourth 
ventricle. 


PATHOLOGICAL PHYSIOLOGY OF 

INTERNAL HYDROCEPHALUS 
Before considering the various 
treatments of hydrocephalus, certain 
Division of Neurological Sur- 


of Surgery, University of 
and The John Sealy 


From the 
ery, Department 
Texas Medical Branch, 
lospitals, 
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anatomical, physiological, and patho- 
logical facts must be accepted. It 
seems well established that the cere- 
fluid is formed by the 
choroid plexus. However, the exact 
role the choroid plexus plays has not 
determined. At present two 
(1) that the 
choroid plexus acts as a_ secretory 
body,’ and (2) that it acts as a filter.* 
More important to our present subject 
matter is the absorption of cerebro- 
spinal fluid. The bulk of evidence at 
hand favors absorption of this fluid 
directly into the blood by the arach- 
noid villi from every part of the sub- 


brospinal 


been 


main theories exist: 


arachnoid space." 

Internal hydrocephalus is thought 
to be caused by (1) overproduction of 
cerebrospinal fluid, (2) blocking of 
arachnoid villi with decreased absorp- 
tion of cerebrospinal fluid, or (3) by 
an obstruction of the flow of cerebro- 
spinal fluid through the ventricular 
system. 

Overproduction of cerebrospinal 
fluid from the choroid plexus has been 
considered to be due either to a diffuse 
hypertrophy of the choroid plexuses 
or to a thrombosis of the great vein 
of Galen. Dorothy Russell*® in ker 
classical monograph. on pathology of 
hydrocephalus pleads for reservation 
in aeceptance that hydrocephalus oc- 
curs as a result of hypertrophy of the 
choroid plexus. She refers to a case 
of her own, where, on gross inspection, 
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one would accept hypertrophy of the 
choroid plexus as the etiology of the 
internal hydrocephalus, but on further 
microscopic examination a _ chronic 
low-grade meningitis was observed, 
eausing obliteration of the absorbing 
surface. Dandy and Blackfan* were 
the most prominent proponents of 
hydrocephalus following thrombosis of 
the great vein of Galen. They oc- 
cluded the vein of Galen in ten dogs, 
and only one developed hydrocephalus. 
Bedford’ ligated this vein in forty- 
seven dogs and in none of the animals 
did hydrocephalus develop. Schle- 
singer® confirmed Bedford’s findings 
in the monkey. It is truly amazing 
that such a false concept arose from 
a single animal experiment. 

Alteration of the arachnoid villi by 
disease results in damming back of 
spinal fluid and, ultimately, some 
degree of hydrocephalus. The block 


may be due to adhesions as result of 
inflammation or trauma directly ob- 
literating the absorbing area, throm- 
bosis of the dural sinus obliterating 
the villi which absorb the cerebrospinal 
fluid, or compression of the subarach- 
noid space and villi in increased intra- 


eranial pressure resulting from ex- 
panding lesions as neoplasms, hema- 
tomas, or abscesses. 

Obstruction in the cerebrospinal 
fluid pathways is responsible for at 
least 99 per cent of cases of internal 
hydrocephalus.* In each of Dorothy 
Russell’s pathological specimens of in- 
ternal hydrocephalus some block of 
the cerebrospinal fluid pathways was 
observed. 


SURGICAL TREATMENT OF INTERNAL 
HYDROCEPHALUS 


theories for the 
hydroceph- 


these 
internal 


Accepting 
pathogenesis of 
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alus, it would seem that any surgical 
therapy should aim at by-passing the 
obstruction and allow for absorption 
of cerebrospinal fluid. Many ingeni- 
ous methods have been devised to ac- 
complish this, but not until recently 
have any been satisfactory. 

Of the present-day treatments, there 
is hardly one that had not been carried 
out around 1900, The type of surgical 
depends on whether the 
hydrocephalus is communicating or 
noncommunicating. In communicat- 
ing hydrocephalus, the avenues are 
open for either a reduction in produc- 
tion of fluid or an enlargement of the 
reabsorbing area. These principles 
have led neurosurgeons to remove 
partially or totally the choroid plexus, 
or shunt the cerebrospinal fluid to 
other spaces, cavities, or the vascular 
system. In noncommunicating hydro- 
cephalus, the main principle has been 
to avoid the obstruction at the aque- 
duct. 

Of those procedures concerned with 
diminishing the amount of cerebro- 
spinal fluid by attacking the source of 
fluid, carotid ligation by Stiles,’ in 
1898, was perhaps the earliest. He 
felt that cerebrospinal fluid was most 
likely produced from the choroid 
plexus, and attempted to diminish its 
blood supply. Fraser and Dott® and 
others carried out this procedure but 
abandoned it as useless. Deep x-ray 
therapy to the choroid plexus has been 
suggested to cause a diminution of 
fluid production.® * As early as 1904, 
Hildebrand" extirpated the choroid 
plexus. It was Dandy’ who popular- 
ized the procedure. Coagulation of 
the choroid plexus was first attempted 
by Lespinasse™ as early as 1910. Put- 
nam'™ ' and others have improved on 


treatment 
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this method and have had successful 
results with selected cases. It is esti- 
mated that perhaps 50 per cent of 
patients so treated are benefited. 
Hyndman in removing the choroid 
plexus disrupted the laminae of the 
choroid plexus and established a com- 
munication from the lateral ventricle 
through the tela choroidea to the cis- 
terna venae magna, cisterna ambiens, 
and to the cerebral subarachnoid space. 
He felt that the good results obtained 
from cauterization of the choroid 
plexus ‘‘may be due partly, if not 
chiefly, to the unwitting creation of 
such a fistula through the choroidal 
fissure rather than to a diminished 
production of. ventricular fluid.’’ 
Royle,** in 1938, felt that a cervical 
sympathectomy would increase the ab- 
sorption of cerebrospinal fluid. This 
does not seem like a very logical pro- 


eedure and only one case has been 
done. 


Among the oldest operations known 
for the treatment of hydrocephalus is 
puncturing the lateral ventricles and 
removing the fluid. Hippocrates is re- 
ported to have done this.** Quincke’® 
introduced the method of lumbar punc- 
ture and drainage of the lumbar 
spinal fluid in the treatment of hydro- 
cephalus. This method seemed to help 
some patients with hydrocephalus by 
allowing a balance between absorption 
and formation to take place. Removal 
of cerebrospinal fluid by either of the 
two methods described is, at best, a 
temporary procedure. 

In 1884, Pollock®® attempted to 
drain cerebrospinal fluid to the sur- 
face of the head. Other surgeons 
during that period carried out the 
procedure, but varied the technique 
somewhat. Horsehair, glass _ tubes, 
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silver thread, catgut, rubber and gold 
cannulae were some of the items used 
to establish drainage. McArthur 
passed a gold cannula from the ven- 
tricle to beneath the sealp.** Watson, 
Cheyne, Ballance, Andrews, and 
others connected the lateral ventricle 
to either subarachnoid or subdural 
space with a gold or platinum tube.”' 
This procedure was only temporary as 
either the drain became occluded or 
infection set in. Alfred Parkin®® in- 
serted a horsehair drain over the cere- 
bellum and drained fluid to the tissues 
beneath the skin in the neck 
region. After a number of unsuccess- 
ful attempts by others, this procedure 
was abandoned. Gartner suggested 
the establishment of a communication 
between the cerebrospinal fluid and 
the venous system and this was first 
put into practice by Payr,”* in 1908, 
using a transplanted saphenous vein 
to join the lateral ventricle with the 
superior longitudinal sinus. Cushing** 
inserted a silver tube into a dilated 
third ventricle and passed it up 
through the corpus callosum into the 
longitudinal sinus. There have since 
been variations of this procedure of 
shunting the ventricular fluid to the 
venous system. Come®® had shunted 
the ventricular fluid to jugular vein 
or sagittal sinus by means of a plastic 
tube. His results were not encourag- 
ing. Recent experimental work of 
Ingraham and collaborators** shows 
that the ventriculovenostomy will 
work only while the intracranial pres- 
sure is high. As soon as the intra- 
cranial pressure approaches normal, 
the vein will thrombose. This convine- 
ing experimental work should cause 
abandonment once and for all of this 
procedure. 


just 
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In 1893, Mickuliez'® removed a large 


piece of cerebral hemisphere in an 
attempt to connect the ventricle with 
This was un- 


successful because adhesions soon de- 


the subarachnoid space. 


veloped around the operative defect 
surrounding  sub- 


Others attempted to 


obliterating the 
arachnoid space. 
open into the corpus callosum, but 
this, too, was abandoned as the vents 
closed. 

The presence of a large absorbing 
the 
thought by some early surgeons to be 


area as peritoneal cavity was 
a good site for the absorption of excess 
cerebrospinal fluid. In 1905, Kausech’* 
united the the 
peritoneal cavity by means of a small 


lateral ventricle with 


rubber tube. The patient died seven- 
teen hours later, and Kausch thought 
that the exodus was due to the rapid 
escape of cerebrospinal fluid from the 
ventricular Hartwell'® car- 
ried out a similar procedure in 1910 


system. 


using silver wire instead of a rubber 
tube. The child died two years later 
as a result of a tumor of the aqueduct 
evidence of in- 
At 


autopsy there was present a tube of 


of Sylvius without 


creased intracranial pressure. 
sear tissue surrounding the wire from 
This 
sear tissue tube was patent and cere- 
Fergu- 


the ventricle to the peritoneum. 


brospinal fluid flowed freely. 
son®’ first reported draining spinal 
fluid the lumbar subarachnoid 
space to the peritoneal cavity. In 
1898, he resected the arch of the fifth 
lumbar vertebra, drilled a small hole 


through the body of L-5, and passed 


from 


a loop of silver wire from the spinal 


subarachnoid space into the peritoneal 
His first patient died shortly 
after operation, and the reason was 
to be a sudden loss of fluid. 


cavity. 


thought 
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His second patient improved as a re- 
sult of the operation but expired three 
months later with bronchopneumonia. 
Cushing,”* in 1908, added a laparotomy 
to the Ferguson technique. He re- 
ported considerable success in twelve 
patients but soon discarded the pro- 
cedure because two or three patients 
developed intussusception and 
He believed that the intussus- 
ception had been provoked by the 
presence of some substance, probably 
posterior lobe extract, which stimu- 
In some 


had 
died. 


lated abnormal peristalsis. 
of his patients the drainage was ac- 
tually retroperitoneal and not peri- 
toneal. Cushing’s procedure fell into 
disrepute before World War I and 
for the following thirty years all 
peritoneal shunts in the treatment of 
hydrocephalus had been virtually 
abandoned. 

More recently, Cone, Lewis, and I*® 
have reverted to the peritoneal shunts. 
We believed that the failure of peri- 
toneal shunts was mechanical and not 
physiological. Most of shunts 
were from the ventricle to the peri- 
toneum. <A plastic tube was placed 
into the ventricle and passed subeuta- 
neously down to the peritoneal cavity. 
Some lumbar subarachnoid peritoneal 
shunts were carried out, but these were 
not successful and the procedure was 
discontinued temporarily. For the 
past several years only ventriculo-peri- 
toneal shunts were carried out. This 
procedure has met with a moderate 
degree of suecess, but the follow-up 
has not been sufficiently long to war- 
rant separate publication. In the 
early spring of 1950, I have again at- 
tempted in two patients the lumbar 
subarachnoid-peritoneal shunt with 


our 
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success, but again the follow-up has 
been too short to advocate its general 
usage. 

Heile (1927)* reported having kept 
alive for eight years by 
shunting the fluid from the lateral 
ventricle to the pleural cavity. He 
secured patency of the tube by freeing 
Be- 


a patient 


adhesions at repeated operations. 


cause of the necessity for multiple 


A. 


Fig. 1.—Photographs of x-rays showin 
peritoneal shunt. 


No. 4304-G, University of Texas. 


operations this procedure had to be 
Recently, Ingraham and 
associates*' carried out shunts from 
the ventricle to the pleural cavity in 
animals with experimentally produced 
hydrocephalus. They concluded that 
the pleural space is capable of absorb- 


abandoned. 


ing isotonic saline without losing its 
negative pressure, but that until fur- 


ther improvements in technique and 


Tube has been retouched for 
arachnoid space at level of the fourth lumbar vertebrae. 
‘i A, Anteroposterior view; B, lateral view. 


materials were made, ventriculothora- 
costomy was not a promising pro- 
cedure. 

In 1925, Heile** published his find- 
ings on the drainage of cerebrospinal 
fluid into the urinary bladder. He re- 
moved one kidney and implanted the 
ureter intraspinally. He abandoned 
this procedure because of the high 


mortality rate. More recently, Mat- 


position of plastic tube in lumbar subarachnoid 
photography. 


The tube is placed in the sub- 
Patient L. A., 


aged 4 months, 
son®* has earried out a similar proce- 
dure by removing a kidney and insert- 
ing a plastic tube from the lumbar 
subarachnoid space into the ureter. 
This has met with some popularity but, 
again, the follow-up has not been suffi- 
ciently long. Among his earlier cases 


some deaths occurred which subse- 


quently were found to be due to excess 
This has since been 


sodium loss.*® 
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remedied in the postoperative manage- 
ment. The main disadvantage of this 
procedure is the removal of one kid- 
ney. Another criticism is the insertion 
of an irritating substance as a plastic 
tube in the lumbar subarachnoid space. 
Cone and I have inserted such plastic 
the lumbar subarachnoid 


space in dogs and sacrificed the animal 


tubes in 
at varying periods. In all specimens 
there was present a marked prolifera- 
tion of fibroblastic activity surround- 
ing the tube and adjacent nerve roots. 
This makes one wonder what will hap- 
pen to the nerve roots in these chil- 
dren after a prolonged period of time. 
This eriticism is also applicable to 
the lumbar peritoneal shunt. 

Nosik,** in 1950, introduced the 
ventriculomastoidostomy as the latest 
of shunting procedures. He inserted 
a plastic tube from the lateral ven- 
tricle to the antrum of the mastoid 
thereby draining cerebrospinal fluid 
into the nasopharynx. From 1947 to 
1950 he had performed this operation 
on nine patients with communicating 
hydrocephalus with only one instance 
of postoperative meningitis. The ob- 
jection to this procedure is the possi- 
bility of future meningitis from an 
upper respiratory infection. 
This would seem to be a real possi- 


ear or 


bility. 


hydrocephalus 
the third 
ventricle, the aqueduct of Sylvius, or 
the fourth ventricle is best treated by 


Noncommuniecating 


due to an obstruction in 


the fluid around the 
obstruction so that it may pass over 
the cerebral hemispheres and be ab- 
The procedure that has been 
most over a number of 
years in the hands of many different 
neurosurgeons is that of Torkildsen’s 


circumventing 


sorbed. 


successful 


been very successful. 
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ventriculocisternostomy. A _ catheter 
is inserted into the lateral ventricle 
through an occipital burr hole and 
then carried over the occipital bone 
to be placed in the cisterna magna.** 
Over the past five years, the literature 
contains numerous reports to attest 
for the success of this operation. 
Atresia or stenosis of the aqueduct of 
Sylvius also has been treated by cathe- 
terization of the aqueduct. Dandy*® 
first carried out this procedure but 
later discarded it. Recently, Leksell*° 
has eatheterized the aqueduct and left 
a spiral metal cannula in place be- 
tween the third and fourth ventricles. 
Surely, cannulization of the aqueduct 
is not the procedure of choice since 
we know the amount of damage done 
by a slight amount of trauma to the 
aqueduct. There are occasional re- 
ports of cannulization of the aqueduct 
as being successful, but on the whole, 
one would prefer a simple procedure 
as the Torkildsen operation, which is 
relatively atraumatic. Reichert’ ad- 
vocates passing a catheter from the 
lateral horn to the cerebellomedullary 
cistern through the tentorium for ob- 
structive hydrocephalus. Since part 
of the cerebellum may have to be re- 
sected, it offers nothing over the ven- 
triculocisternostomy and should not 
be advocated. Dandy* advocated 
making an opening in the floor of the 
third ventricle (either by the sub- 
frontal or transtemporal approach) for 
obstructions in the aqueduct or fourth 
ventricle. This procedure, third ven- 
triculostomy, has enjoyed some popu- 
larity but, on the whole, it has not 
For the most 
part, the openings in the third ven- 
tricle have closed off. The indications 
for this procedure are rather limited. 
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It is applicable only when it can be 
that 
spaces are open. 
the 
hydrocephalus often the cerebral sub- 


cerebral subarachnoid 


We certainly know 


proved 


that in eases of long-standing 
arachnoid spaces become closed due 
merely to the prolonged increased in- 
tracranial pressure. Certainly, this is 
true in cerebral neoplasms when the 
pressure has been elevated over a long 
period of time and gradually oceludes 
This 


for the failure of 


the cerebral subarachnoid spaces. 


may also account 
the Torkildsen procedure in addition 
to technical reasons. However, after 
the increased intracranial pressure has 
been relieved for several weeks or so, 
cerebral subarachnoid 


these spaces 


usually open in the case of a neoplasm. 


SUMMARY 


The procedures that are enjoying 
popularity today in the treatment of 
noncommunicating hydrocephalus are 
the ventriculocisternostomy of Tor- 
kildsen and the third ventriculostomy 
of Dandy. Torkildsen’s procedure has 
met with the satisfaction of most sur- 
geons. In selecting the third ventric- 
ulostomy, there is one essential pre- 
requisite. It must be determined that 
the cerebral subarachnoid spaces are 
open before this procedure may be 
used. 

In the case of communicating hydro- 
cephalus, perhaps, the coagulation of 
the choroid plexus has been most uni- 
versally used and has been successful 
in about 50 per cent of selected cases. 
However, many ingenious methods for 
shunting the excess cerebrospinal fluid 
and lumbar sub- 
arachnoid spaces have been devised and 


from the ventricle 


are replacing removal of the choroid 


plexus as the procedure of choice. 


257 


The follow-up is still too short to de- 
will finally be 


In evaluating 


termine which shunt 


the most successful. 
the results, one must remember that 
a small percentage of patients undergo 


spontaneous recovery. 
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Psychologic Aspects of Pediatrics 


THE PREVENTION OF NEUROSES 


JEorRGE M. Lort, M.D.* 
State CoLuecE, Pa. 


HE pediatrician and general prac- 

tioner are in key positions to advise 
parents and others, who care for young 
children, in general methods aimed at 
the prevention of neuroses and emo- 
tional disturbances. 

Neuroses are distorted. emotional 
processes, characterized by disguised 
expressions of accumulated guilt- 
tinged, hidden hostilities. The most 
important factor is an unhealthy way 
of handling natural emotions or of 
solving conflicting feelings or desires. 
Guilt feelings, anxiety, and hopeless- 
ness arise to cloud the issue. Under 
such conditions, even the natural phys- 
iologie reactions to real or apprehen- 
sive danger may be seized upon as 
signs of illness. Examples are heart 
pounding, painful stomach contrac- 
tions, and paralyzing tingling through- 
out the body. Other complicating ten- 
sion pains and obsessions, compulsions, 
and hysterical paralytic or amnesic 
symptoms may develop. The process 
is not adequately under the control of 
rational reasoning. 

In reality, the process is less compli- 
eated than it seems, once we penetrate 
the usual smoke sereen of confusing 
details. The study of the formative 
stages in young children gives clues to 
prevention. 

There is a definite connection be- 
tween neuroses and aggressive behavior 
problems. The connecting link is the 
way in which hostile feelings and re- 
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sentments are either held in and their 
existence denied by repressive guilt, or 
the way they are allowed direct expres- 
sion in aggressive behavior. When 
primitive rage reverts back into the 
source, tension and anxiety appear and 
neurotic fears may become manifest. 
This rage is intensified by frustration 
in the face of the youngster’s usual 
omnipotent concept of his wishes. The 
neurotic misunderstands parental aims 
when the red glaze of anger distorts 
his concept of reality. 

Hostility and repressive guilt are the 
common threads which are taken for 
granted and run through practically 
all schools of psychiatric practice and 
research findings. They need to be 
emphasized anew and are readily ac- 
eessible points for the attack on pre- 
vention. The other varied inner com- 
plex factors in the production of neu- 
roses are secondary in importance in 
that they are not so controllable. Also 
difficult to keep in bounds are first, 
parental deficiencies in giving the child 
the needed security or positive affec- 
tional experiences, and, second, some 
destructive social and cultural factors. 
What can be done about this guilt- 
tinged aggressive hostility, which is so 
productive of neuroticism ? 

Is it possible to teach suppressive 
control without repressive denial of 
hostile impulses? If so, a clue to the 
prevention of neuroses is the attain- 
ment of control without repression. 
Excessive punishment and shaming 
only serve to increase the causative 
submerged hostility and unnecessary 
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Relationship of Neuroses to Aggressive Behavior 


Experience 


JOURNAL 


OF PEDIATRICS 


Chart I 


Reaction 





Breast fed 
Milk failed-Given bottle 


Weaned 
Mother i21-Child put in 
mrsery 6 weeks 


Mother becames pregnant, 
apprehensive and fussy 

Brother born-Child placed in 
neighbor's hame 


Baby brother absorbs Mother's 


attention 
Suppressive management by 


School Marks 
t 





t 
' 
' 
' 
' 
t 
t 
' 
' 


is well known that 
the inner 
tensions are a necessary part of sound 


elings. It 
minimizing 


guilt fe 
releasing and 
recovery. 
Simple diagrammatic case examples, 
occurring in young children, show the 
the fear 
after drawing out aggressive behavior 


disappearance of symptoms 


and discharging the repressed hostili- 
ties in action. 

The relationship between neurotic 
symptoms and aggréssive behavior is 
not always clear, but is strikingly 
Charts I and II 
story of one boy’s childhood. 

As a baby, 
and 


shown by with the 


this youngster was quiet 


contented until, in his seeond 


Quiet contented baby 
Took bottle quietly 


No umisual reaction to weaning 


e Nightmares 
= personality oo 
- Unhappy 


t 
Nightmares and Fears 


“wn = MEH chcto wa oo ee 


ig : or 
ay in schodl. Overactive. 

Seems mentally backward. Fights 
children. 

At hame is better behaved and 
considerate. Occasionally jealous 
of brother. However, boy becanes 
grave problem to severe Wanan 

teacher. 

Boy blurts out,"I don't worry nonel 
I worry the kids and teacher." 


he was put in a nursery for six 
There, 
and 


year, 
weeks while his mother was ill. 
in strange surroundings, he eried 


had The 


mother was upset by 


next his 


an unexpected 


tempers. year, 


pregnancy and became apprehensive 
and fussy. The youngster’s reaction 
to this was more erying and temper 
When his brother was born, 
he was placed in a neighbor’s home for 
a month. While again away from his 
mother he was extremely unhappy, and 
he would frequently not eat and had 
In his fourth year, he 
developed unhappiness, fears, night- 
mares, and annoying behavior. This 
oceurred when his burdened mother be- 


tantrums. 


stomach upsets. 
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came irritated, impatient, and severe. 
She was absorbed in the care of the 
new baby and unequal to also .caring 
for her home, domestic troubles, and 
two small children. She was particu- 
larly exasperated at this older son’s 
bed-wetting. The first three years at 
school he was poor in his lessons, but 
quiet and fairly well behaved in school. 
However, at home he remained ‘‘nerv- 
ous,’’ difficult, and still subject to fears 


Relationship of Neuroses to Aggression 


(1) First year 
Dependent contented 
nursing period with Mother 


Mother 


Child 


(3) Fourth end Mfth 
Natural rivalry with 
added 


br ee 


ears 
rother 


Mo 


Brother —*—— Ch 


(5) Eighth end Ninth years 
Neurotie Symptoms Cease 
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to open rebellion and the release of his 
aggressions toward his school contacts. 
Then, the symptoms of the neuroses, 
the fears, nightmares, and even the 
bed-wetting rather abruptly disap- 
peared. This boy’s fundamental prob- 
lems remained, but his manner of 
handling them had changed. The lad 
expressed this by blurting out, ‘‘I 
don’t worry none, I worry the kids and 
the teacher.’’ 


Chart II 


(2) Second and Third years 


Natural resentment against Mother 


for desertion due to illness and 
pregnacy. Some symptom formation 


Mo 


N ares 
Fears 
Mother apprehensive Ch 


and fussy 


(4) Fourth and Fifth years 
Addition of Motherb severe repressive 


management(broken lines) 


xq 


~ 


Ageressive Fichting Secins 


The Childs hostile aggressions are finally turned from the Mother 
and Srother and released against the unsuspecting Teacher and 
fellow pupils(Teacher's and pupil’ aggressions shown by dotted lines) 


Teacher. 
te ay 
~ 


School 


oms Cease 
aggression 
directed 
outside 





and nightmares. At the age of 8 years, 
the additional disappointments, such 
as having to repeat the second grade 
and encountering a severe teacher, led 


The child’s experiences are listed in 
Chart I on the left and his behavior 
reactions on the right, with the central 
column representing the various ages 
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at which they occurred. Neurotic 
symptoms appeared when hostile re- 
sentments were held in and submerged 
from consciousness. They disappeared 
spontaneously at 8 years of age, when 
the aggression was directed outwardly. 
Fighting and annoying problem be- 
havior signified the failure of repres- 
sion and emergence of these same hos- 
tile emotions. 

The earlier repressive, shaming man- 
agement of the unhappy, resentful 
mother led first to the aeecentuation of 
fears, disturbing dreams, and person- 
The repetition of the 


ality change. 


second grade at 8 years of age and 
other accompanying resentment-induce- 
ing incidents apparently overcame the 
repressive guilt feelings and allowed 
the emergence of accumulated hostile 
rage, which so colored the youngster’s 
actions to his schoolmates. Meanwhile, 
also in his eighth year, he was lectured 
more and forbidden 
at home. At the this 


fourth school year, a new second grade 


his fighting was 


beginning of 


woman teacher applied a rigid regime 
in the schoolroom, and the boy reacted 
No doubt loyalty to his 


had drilled 


explosively. 


mother, which been into 


him by the family, also caused his be- 
The new 


havior to improve at home. 


teacher unwittingly used the same 


protec ed 
by the adopted family loyalties. This 
hoy thus also became very troublesome 


severe tacties, but was not 


in the classroom as well as on the play- 
ground. When his withholding repres- 
sion was relieved in this direction, his 
neurotic symptoms completely ceased. 
The accompanying diagrams (Chart 
II) depict the currents of feeling flow- 
ing between this boy and others with 
whom he came in The first 
four diagrams illustrate the way in 


contact. 


which such emotions are handled under 
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repressive influences and accompany- 
ing guilt The positive ties 
are marked with a plus sign. The cur- 
rents of aggression are plain and 
broken lines, with the souree and direc- 
tion indicated by an arrow. The forces 
of conscience or guilt are represented 
by the perpendicular parallel lines de- 
fleeting and turning back the course of 
hostile emotion. When primitive an- 
tagonistie feelings revert back into the 


feelings. 


source, tension and anxiety appear and 
neurotic fears may become manifest. 
The broken lines from the mother rep- 
her resentful manage- 
ment which engendered more hostility 


resent severe, 
and also reinforeed the barriers block- 
ing the expression of the boy’s feelings 
to herself and his brother. The stage 
was set for the evaporation of the neu- 
rosis by the explosive action against 
schoolmates and the rigid repressive 
teacher, as depicted in the fifth dia- 
eram. 

In the following example, a 6-year- 
old boy lost his fears after he was 
helped to face and release his guilt- 
tinged submerged angry resentments. 
He had attributed his own hostile feel- 
ings to his surroundings and personi- 
fied them as an imaginary Witch, of 
which he became afraid. 

Donald was the older of two chil- 
dren. He was slow in his second grade 
schoolwork, and tattled on other chil- 
Investigation revealed childish 
He was 


dren. 
annoying behavior at home. 
fearful, self-conscious, disrespectful to 
his grandmother, disobedient, jealous 
of his younger brother, and destructive 
with toys. Punishment only made him 
worse. 

When examined, Donald was found 
to be intelligent and physically healthy. 

During the treatment, the boy him- 
self confided to the psychiatrist that 
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he had ‘‘lots of dreams’’ and was 
afraid of the dark. ‘‘I dreamed a 
Witch was under my bed and she killed 
me by sticking her nose in me.’’ He 
drew a face with a long pointed nose. 
‘I am afraid to go to bed because— 
because I dream and think it is true.”’ 
He had had this fear ‘‘for a long 
time.’ 

When Witch re- 
minded him of, he hesitated and said, 
‘My grandmother. ’’ 


asked who the 


He was afraid, ‘‘Beecause I think 
there are things in the dark.”’ 

‘“What?’’ 

‘*The Witch.’’ 

‘*My house is an old one and a wall 
might fall down, It seares me when the 
Last winter when I had 
sink got filled up 
I heard the noise and 


water runs. 
my nap, the and 
spilled over. 
went in there and called my mama.’’ 

‘*No, she did not blame me because 
I told her quick.’’ 

He said his mother had to take him 
to the toilet at night. 

‘*Why don’t you go by yourself?’ 


Cuart ITT. 


Neurotic Symptom Formation 


**Because I am afraid.’’ 

The lad had been made to shamefully 
deny his normal anger and occasional 
intense hostility. This submerged emo- 
tional conflict was a cause of his mis- 
behavior and unreasoning handicap- 
ping fears. 

By means of play therapy with the 
family of dolls and a gorilla, he was 
able to discharge and act out his hos- 
tility to his younger, favored brother 
and to the others in the family. This 
resulted in the disappearance of his 
fears, which had been the reflection of 
his own disowned hostile feelings. Dur- 
ing the play therapy he learned that 
the Witch represented his own ‘*‘bad 
An account of the way in which 
The essential 


self.’’ 
this came about follows. 
steps in the treatment are numbered 
and correspond to the numbers on 
Chart III. 

Donald was shown a mother doll 
holding a baby doll in her arms. He 
was told, ‘‘A boy doll came to the door 
and saw them. What does the boy doll 
want to do?’’ 


RELATIONSHIP OF NEUROSES TO AGGRESSIVE BEHAVIOR 


Hostility — Repression > Fear Sensations (appear to come from arousing incident). 


Resolution 


Fear — Overcoming Guilt and Repression — Hostile Emotions Discharged. 


Example 
Donald, 6 years of age. 
Symptoms 


Fear of dark, destructiveness, jealous, dreams ‘‘ Witch stabs nose into me. 


. Play R—Boy overcomes rivalry guilt and 
pushes 8 doll off Mother’s lap. 

2. Guilt, fear, worry—‘‘It made me mad 
too.’’ 

3. Mad at Witch. 

. Denies hostility to M, S, and F. 

. Releases it by proxy—has Witch eat F, 
M, and § dolls. 

j. Punishes self by having Witch eat Boy 
Doll. 
Reassurance 
therapist. 

8. Identifies Self as Boy Doll. 

9. Witch acts for him. 

. **I know’’—Wants to 
Witch. 


given by no rebuke from 


keep Gorilla- 


Witch is projection of his own ‘‘bad’’ self. 


’? 


11. Releases hostility—-Witch smashes baby 


S, M, and F dolls. 
Verifies Boy Doll is Himself. 


12. 
13. Asked who Witch represents?—‘‘I don’t 


know. ’’ 
. Made to feel O.K. to be bad (mad) some- 
times. 
15. Identifies Witch as Self. 
- More guilt dilution by doctor. 
17. Again identifies Self as Witch—happier 
without guilt. 
Later explains to M—‘‘There aren’t 
any Witches. It is just me when I’m 
a naughty boy’’ (laughs). 
. Symptoms disappear. 
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He replied, ‘‘The boy doll wanted 
the mother to love him.’’ 

**Show me.’”’ 

He put the boy doll in the mother’s 
arms and left the other child there 
also. A few minutes later he had the 
boy doll push the baby doll off the 
mother’s lap.(1) 

He was asked what he worried about 
and answered, ‘‘My fears. It made 
me mad too.’’(2) 

**At whom 
dest ?’’ 

‘*The Witch.’’ (3) 

**Others?”’ 

**No one else.’’(4) 

The doctor put the family of dolls 
to sleep on the toy beds, and the figure 
of a gorilla was used as a Witch. Don- 
ald was told, ‘‘Here’s the Witch, what 


does she do?’’ 


do you get the mad- 


‘*She is going to eat up the babies.’’ 

‘*Show me!”’ 

‘‘Like this.’’ (Donald had the 
Witch first ‘‘eat up’’ the father doll, 
next the mother doll, third the baby 
doll(5), and last the boy doll. (6) 

No rebuke was given. (7) 

He asked, “Who is 
(pointing at the boy doll). 

**Me.’’(8) 

‘*With whom is the Witch the most 
friendly ?”’ 

‘*This’’ (pointing to the boy doll). 

Donald was queried, ‘‘So you really 
don’t need to be afraid of the Witch 
if she is your friend and she ate the 
rest of the family first ?’’(9) 

He answered, ‘‘Because I know.”’ 
(10) 

Donald then asked to keep the 
Witch, but was told it belonged to all 
the children who came to the office. 

The doctor asked, ‘‘What does the 
Witch want to do?’’ 


was this?” 
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Donald then gave the Gorilla-Witch 
the rolling pin for a club and smashed 
the baby, mother, and father dolls. 
(11) While doing so he asked in a 
childish, disgruntled way for a game. 
He was told this was a game. 

Seeking to verify and further de- 
velop the identity of the figures, some 
questions were repeated. ‘‘Whom did 


you say the Witch liked best?’’ 
‘*The boy doll.’’ 
‘*You did tell me who the boy doll 


is? 

Donald’s face brightened with a 
smile and he replied, ‘‘Me.’’(12) 

He was again reminded, ‘‘Then you 
won't be afraid of the Witch because 
the Witch likes you more than the 
others. Who really is the Witch?’’ 

‘*T don’t know.’’(13) 

He again asked for the Gorilla-Witch 
to take home. 

The examiner said, ‘‘ Who is this?’’ 
(pointing to the boy doll). 

—_ 

“Ts he a good boy sometimes ?”’ 

"a 

‘**Is he a bod boy sometimes ?’’(14) 

‘*Yes’’ (manifest relief). 

Again pointing to the boy doll, the 
doctor asked, ‘‘ Who really is this?’’ 

After a period of thought, Donald’s 
face brightened and he said, ‘‘The 
Witch.’’(15) Then he again wanted 
to take the Gorilla-Witch home. This 
youngster seemed troubled. 

He was asked if everyone did not get 
mad sometimes and replied in the af- 
firmative. (16) 

Donald was reassured that it was all 
right to get mad.(16) 

‘*What did you learn here today?’’ 

‘*Who the Witch is.’’(17) 

Donald seemed brighter and more 
carefree. 
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A number of times after the inter- 
view, he wanted to come back and play 
some more of that game. The boy was 
encouraged to tell his mother what he 
had found out and later told her he 
had found out who the Witch was. The 
mother was advised not to question 
him further. 

Donald’s mother reported that the 
evening of the day of the above inter- 
view, the boy talked again of finding 
out about the Witch. Two nights later, 
when going to bed, Donald had looked 
under the bed. His mother asked for 
what he was looking. He had replied, 
‘‘T am looking for the Witch,’’ and 
laughed. He had added, ‘‘There aren’t 
any Witches. It is just me when I am 
a naughty boy.’’(18) 

Ten days later the mother phoned 
saying Donald was quite well-behaved, 
had no fears, and did not fight so much 
with his brother. (19) 

After an interval of three months, a 
follow-up inquiry reported no recur- 
rence of the fears, and satisfactory 
school and play adjustments. On a 
visit by the grandmother (formerly 
likened to the Witch), the boy had 
been friendly and shown none of his 
former disrespectful behavior. The 
mother recalled that the grandmother 
had, when Donald was little, read him 
The grandmother’s 


many fairy tales. 
favorite had been about a bad witch. 


Donald’s mother said she had sev- 
eral times tried to stimulate in him a 
fear of witches, by reading him grue- 
some fairy tales about them, but he 
only laughed at them. 

Ten months after the initial treat- 
ment, during a psychiatric re-examina- 
tion, Donald stated his fears had evap- 
orated after the play therapy, and that 
he had remained free of them. A social 
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service follow-up after another five 
months revealed a continuing good ad- 
justment. 

This boy had disowned his own hos- 
tile feelings and they had been turned 
against himself. When he became con- 
scious of these hidden feelings, dis- 
charged them in action and could ac- 
cept them without so much shame, his 
fears passed away. Donald became 
better behaved and was not distracted 
by the emotional turmoil which had 
kept him from applying himself at 
school. The extreme jealousy of his 
younger brother disappeared. There 
was no more reason for him to be dis- 
respectful to his grandmother, whom 
he had associated with the Witch. 

This example shows what may be be- 
hind unacceptable neurotic behavior. 
It also illustrates, in a ease of this type, 
the futility of excessive punishment 
and shaming, which only serve to in- 
crease the troublesome hastility and the 
causative unnecessary guilt feelings. 

Donald’s mother had been advised 
how to help her son control unaccept- 
able aggressive impulses, without in- 
ducing shame and guilt. When the 
boy’s behavior showed resentment, she 
could say, ‘Donald, I don’t blame you 
for being mad when you can’t do 
things; just learn to control it so others 
will like you.’’ Thus she had recog- 
nized the naturalness of hostility and 
encouraged its control rather than the 
anxiety-producing repressive denial of 
its existence. ~ 

The prevention of emotional disor- 
ders lies in the management of the very 
young. Some very young children, 
who are raised strictly, shamed and 
never allowed to get dirty, become 
overly quiet, timid, and do not engage 
in active play. They may show minor 
fears, sleep disturbances, and the like. 
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Dr. David M. Levy has shown that, if 
these youngsters are given a few ses- 
sions of play therapy, during which 
they can be stimulated to play with 
clay, dirty themselves, or play out ag- 
gressive impulses, they soon show a 
and 


normal spontaneity, aggression, 


this, it ean be seen 
to 
keep the natural human energies free 
the 
phases of emotional character develop- 
The relief of 


releases 


activity. From 
that the fundamental objective is 
growth, in various 


for useful 


ment. neurotic condi- 
tions energy previously 
blocked and makes such advances pos- 
sible. 

The cyeles of aggression, guilt, and 
self-punishment are involved in nor- 
mal growth during the adaption of the 
natural original self-interest to social 
With this information, it 
easy to understand why neurotic at- 
tributes occur in all people. It is also 
interesting to that these same 
cycles, in a more exaggerated form, are 


living. is 


note 


strikingly exhibited during the treat- 
ment of the emotionally sick child or 
adult. 

Watch children as they grow and fit 
themselves gradually into society. 
Close observation reveals the following 
steps, which are repeated over and 
over again: 


a. A 


occurs 


aggression 


of 
forms, 


re le ase angry 


in many i.e., show of 


anger, striking movements, explosive 


speech, destructive acts, fighting, or 
forms as teasing, sar- 


refined 


more disguised 


easm, reproof, or other more 
ways of being mean. 
b. Guilt 


after hostile expressions. 


feelings frequently arise 

ce. Next, guilt-tinged self-punishment 
may occur in some form, i.e., sulking, 
sobbing, unhappiness, refusal of des- 


sert, self-reproof, apology, or seclusive- 
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ness, refusal to play, inviting punish- 
ment misbehavior, ‘‘aecidental’’ 
self-injury, ete. 

d. After a time more aggression may 
be followed by guilt and by some form 
of retribution. 


I Vv 


This cycle continues over and over 
again, gradually becoming better con- 
trolled and less intense (we hope) as 
The adult 
forms of aggression become more dis- 
The hearty 
greeting with the painful slap on the 
back eloquently attests the mixed emo- 


socialization progresses. 


guised and less obvious. 


tions present. The exclamation, ‘‘O 
dear! What a gorgeous dress you have 
on. Isitanewone? Mrs. Smith wore 
one exactly like it last night,’’ is self- 
explanatory. 
CONCLUSIONS 

While there is a danger in over- 
simplification and in ignoring the other 
basic factors in the production of neu- 
roses (such as faulty attitudes to sex, 
oedipal rivalries and emasculation 
fears), many parents can utilize cer- 
tain basic concepts. Those emphasized 
here may be summarized as follows: 

Hostile aggression is the natural out- 
come of the usual training restrictions, 
to which all children are subjected. 
The avoidance of inducing repression 


by means of excessive shame and guilt 


ean prevent childhood misunderstand- 
ings, and can play @ part in the pre- 
vention of neuroses. Say, ‘‘Johnny, I 
don’t blame you for being mad. Just 
learn to control it! Then people can 
like you.’’ Overtraining to be too 
good at too early an age is a great 
hazard. Allowing some aggressive, 
even hostile, behavior is safer than try- 
ing to stamp it all out. Simple con- 
trol can be successfully taught, and 
adequate socialization thus aequired. 





Comments on Current Literature 


INFECTIOUS MONONUCLEOSIS 


ENINGOENCEPHALITIS may 
result from the invasion of the 
nervous system by a variety of etiolog- 
ical agents, and on elinical grounds 
alone it is extremely difficult to estab- 
lish a definitive diagnosis. In many 
sases viral etiology is suspected clini- 
eally, and where proper facilities are 
available, such clinical impressions can 
be verified in the laboratory by means 
of appropriate antibody studies and by 
isolation of virus from body fluids. In 
the November, 1950, issue of the An- 
nals of Internal Medicine, Bernstein 
and Wolff! report that meningoenceph- 
alitie involvement of the central nerv- 
ous system may occur in cases of in- 
fectious mononucleosis. These authors 
present a critical review of cases re- 
ported in the literature and add a case 
of their own. Using specific criteria, 
which were considered necessary for 
establishing the diagnosis of infectious 
mononucleosis and for establishing in- 
volvement of the nervous system, Bern- 
stein and Wolff selected, as acceptable 
for analysis, thirty-four of the forty- 
six eases reported in the literature be- 
tween 1931 and 1947. 

An excellent summary of pertinent 
data collected from these cases reported 
in the literature is presented in their 
Table I; of the thirty-four selected 
eases, four had been classified as ‘‘se- 
rous meningitis,’ nine as ‘‘meningi- 
tis,’’ four as ‘‘encephalitis,’’ four as 
“meningoencephalitis,” seven as “men- 
ingitis or meningoencephalitis with 
acute polyneuronitis,’’ and six as 
‘‘neripheral neuropathy.’’ Perusal of 
this material re-emphasizes the oft-re- 
peated statement that infectious mono- 
nucleosis is protean in its manifesta- 
tions, and indicates clearly that in- 
volvement of the central nervous sys- 
tem is not infrequently associated with 
this clinical entity. 


In reporting their own case, the 
authors review in considerable detail 
the studies carried out on a 19-year-old 
male patient who showed the usual 
manifestations of infectious mononu- 
cleosis, and who had, in addition as 
part of his clinical picture, definite 
findings of meningoencephalitis. Re- 
covery was complete within thirty 
days. The authors state that ‘‘the en- 
tire clinical picture was indistinguish- 
able from other forms of encephalitis.’’ 

It is significant to point out in the 
light of this report that the etiology 
of infectious mononucleosis has not 
been established definitely up to the 
present time. The virus theory has 
presented certain attractive features. 
Burnet and Anderson,? for example, 
have described the agglutination of hu- 
man red cells sensitized by the virus 
of Neweastle disease with serum 
samples from patients with infectious 
mononucleosis. While virus etiology 
for this infection has not been estab- 
lished, patients having central nervous 
system involvement present clinical 
features which suggest strongly that a 
viral agent may be implicated. Patho- 
ologie studies are not numerous. How- 
ever, the pathologie picture in excised 
lymph nodes has been described by a 
number of authors, and in 1947 Allen 
and Kellner* reported the autopsy 
findings on a patient with infectious 
mononucleosis who had met with acci- 
dental death. In referring to this re- 
port by Allen and Kellner, Bernstein 
and Wolff point out: ‘‘It is of extreme 
interest to note here that section of the 
brain showed that a few blood vessels 
in the cerebral cortex revealed a heavy 
euffing of mononuclear cells, mostly 
lymphocytes, despite the fact that the 
patient did not have any symptoms of 
nervous system involvment.’’ 
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The spinal fluid changes observed 
have consisted in pleocytosis, mainly 
an inerease in lymphocytes, not de- 
scribed morphologically as ‘‘monocy- 
toid’’ cells, and an increase in spinal 
fluid protein content. Sugar and chlo- 
rides are within normal limits and 
heterophile antibody has not been de- 
tected in the spinal fluid. It is of con- 
siderable interest that, as in the case of 
mumps, changes have been demon- 
strated in the cerebrospinal fluid of 
patients with infectious mononucleosis 
in whom there were no clinical signs 
of mental, motor, or sensory defects. 
Actually a comparison of nervous sys- 
tem involyment in infectious mononu- 
cleosis with that in mumps reveals 
many similarities. Since mumps is a 
known virus disease, such observations 
as these would tend to support the con- 
cept that the agent of infectious mono- 
nucleosis is viral in nature. 

Infectious mononucleosis is predomi- 
nantly a disease of children. Never- 
theless, in their survey of the litera- 
ture, Bernstein and Wolff encountered 
only one report of involvement of the 
nervous system in a child.* It is entire- 
ly possible, as has been demonstrated 
repeatedly in the case of mumps, that 
spinal fluid studies may reveal signif- 
icant abnormalities in children with- 


THE JOURNAL OF PEDIATRICS 


out clinical manifestations of central 
nervous system involvement. 

The authors suggest that heterophile 
antibody tests be done on all patients 
with ‘‘idiopathic’’ diseases of the nerv- 
ous system since the clinical picture 
produced by involvement of the nerv- 
ous system in infectious mononucleosis 
is indistinguishable from that brought 
about by other agents. Such investi- 
gations will prove of real interest and 
may serve to reduce further the num- 
ber of cases of so-called ‘‘aseptic 
meningitis’’ and ‘‘meningoencephali- 
tis,’’ the etiological agent of which has 
not been established by the diagnostic 
procedures employed at the present 
time. 

RuSssELL J. BLATTNER 
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News and Notes 


Pediatric Calendar for 1951 


American Board of Pediatrics: 


Oral New Orleans, March 


examinations: 
2 to 4. 
American Academy of Pediatrics: 
Cincinnati, March 26 to 28. 
Toronto, October 20 to 


Area meeting: 

Annual meeting: 
25. 

American Pediatric Society: 


Annual meeting: Atlantic City, May < 


5. 
Society for Pediatric Research: 
Annual meeting: Atlantic City, May 2 
and 3. 
American Medical Association: 


Section on Pediatrics: Atlantic City, 


June 13 to 15. 


Sir Leonard Parsons, who is well known 
by many American pediatricians, died sud- 
denly of cerebral hemorrhage at his home in 


Birmingham, on Dee. 17, 1950. 


Dr. Bertram R. Girdany, formerly of 
Babies Hospital in New York, has joined 
the Pediatrie Staff of Children’s Hospital of 
Pittsburgh in charge of the X-ray Depart- 
ment. 


Dr. Clement A. Smith delivered the ninth 
annual series of the Benjamin Knox Rach- 
ford Lectureships Feb. 6 and 7, 1951, at the 
Hospital Clinic and Research 
Building, Cincinnati, Ohio. The 
topic of his lectures was ‘‘The Valley of the 
Shadow of Birth.’’ 


Children’s 
general 


international cooperative 
of ACTH and 


rheumatic 


Plans for an 
study of the effectiveness 
cortisone in the treatment of 
fever and the prevention of rheumatic 
heart disease have been developed and an- 
nounced by the American Heart Association. 
Patients treated during acute attacks of 
rheumatic fever during 1951 will be fol- 
lowed for at least three years. There will 


be twelve cooperating research centers: 


New York City (two), Boston, Chicago, 
Denver, the Air Force Base at Fort Warren, 
Wyoming, Toronto, Canada, and at New 
eastle, London, Taplow, Cardiff, and Shef- 
field in England. A grant of $200,000 has 
been made for the study by the National 
Heart Institute of the U.S.P.H.S., 
Armour & Company and Merck & Company 
will contribute the ACTH and cortisone for 
the study. The 
ordinated at the central office of the Asso- 


and 


investigation will be co- 


ciation in New York. 


As of Jan. 1, 1951, the American Board of 
Pediatrics has issued 3,466 certificates. Of 


this group, 152 are known to be deceased. 


A five-day review in Pediatrics will be 
given by the Tulane University School of 
Medicine of New Orleans Feb. 12 through 
16, 1951. spent in 


and 


The mornings will be 


clinies ward rounds, and afternoons 
be given in the basic 
science The 
stressed in the course will be ‘‘ The Contri- 


butions of Basic Science to the Practice of 


demonstrations will 


laboratories. theme to be 


Pediatries.’’ 


Pediatric Post-Graduate Course, Harvard 
Medical School, at the Burnham Memorial 
Hospital for Children, Massachusetts Gen- 
eral Hospital, Boston, under the direction of 
Allan M. Butler, Professor of Pediatrics, 
June 11 through June 23 daily, 9 A.M. to 
4:30 p.M. A broad review of pediatrics em- 
phasizing the newer advances in diagnoses 
and therapy. For further information, 
write Courses for Graduates, Harvard Medi- 
eal School, 25 Shattuck St., Boston. 


A Fellowship in Pediatric Neurology is 
available in the Children’s Division of the 
Cook County Hospital. For information 
concerning this appointment, write to Dr. 
Abraham Chief of Staff, Cook 
County Children’s Hospital, Chicago 12, Ill. 


Levinson, 
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The following were certified by the Amer- 
ican Board of Pediatrics at the examination 
at Boston, Mass., Dec. 1, 2, and 3, 1950. 


Dr. Hyman Alford, 1755 Beacon St., Brook- 
line, Mass. 

Dr. Lewis A. Barness, Warrington, Bucks 
County, Pa. 

Dr. William Randal Bell, 36 Locust St., Mar- 
blehead, Mass, 

Dr. Thomas Berry Brazelton, 51 Brattle St., 
Cambridge 38, Mass. 

Dr. William M. Browning, 3740 Central Ave., 
Indianapolis 5, Ind. 

Dr. Joseph R, Christian, 414 S, Oak Park 
Ave., Oak Park, Il. 

Dr. Gene Hofmeister Clarke, 2300 Main St., 
Buffalo 14, N. Y. 

Dr. Charles Davenport Cook, 121-A Brattle 
St., Cambridge, Mass. 

Dr. John J. Drucker, 75 Ascan Ave., Forest 
Hills, N. Y. 

Dr, Eileen Lanning Edelberg, Hopmeadow 
St., Simsbury, Conn. 

Dr, Paul G. Eglick, 7342 Walnut Lane, Phila 
delphia, Pa. 

Dr. Edmund Noyes Ervin, 33 College Avenue, 
Waterville, Maine. 

Dr. John Gerard Flynn, 377 Essex St., Salem, 
Mass. 

Dr. Francis H. Fox, 83 West St., Portland 4, 
Maine, 

Dr. Bennett Lewis Gemson, 133 Rose Lane, 
New Hyde Park, L, IL., N. Y. 

Dr. Philip Given Good, 38 Deering St., Port 
land, Maine, 

Dr. Leo F. Gowen, 549 Locust Court, St. 
Louis 19, Mo. 

Dr. Sumner Hagler, 20 Bishop Rd., Quincy, 
Mass. 

Dr. Albert E. Hensel, Jr., 1717 White St., 
Alexandria, La, 

Dr. Harry Eugene Hile, Medical Arts Bldg., 
3700 Fifth Ave., Pittsburgh, Pa. 

Dr. John Platt Hubbell, Jr., 1101 Beacon St., 
Brookline, Mass. 

Dr. John 8S. Hyde, 1102 N. Harlem Ave., 
River Forest, Il. 

Dr. David Mifflin Jones, 1406 S, 18th St., 
Lafayette, Ind, 

Dr, Stuart Lorin Joslin, 27 Unquowa Rd., 
Fairfield, Conn, 

Dr. Hans George Keitel, Massachusetts Gen 
eral Hospital, Boston, Mass. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


‘Dr. 


Dr, 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 
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Anna Katharine Kiehl, 639 Washington 
St., E. Walpole, Mass. 

Barbara Maria Korsch, 26 Bank St., 
New York 14, N. Y. 

Robert Lathrop Landgraf, 107 N. Second 
St., Niles, Mich, 

Robert D. London, 28 E. 73rd St., New 
York, N. Y. 

Alexander 8S. MacDonald, Jr., 1 Monu- 
ment Square, Beverly, Mass. 

Paul F. Maness, 305 West Front St., 
Burlington, N. C. 

Robert James McKay, Jr., Mary Fletcher 
Hospital, Burlington, Vt. 

Russell Auger Morisette, 70 Pine St., 
Lewiston, Me. 

Edna Zeltner Mortimer, 1409 West Acres 
Rd., Joliet, Il. 

Cornelius H, Nau, 647 Moore Bldg., San 
Antonio 5, Tex. 

Robert J. Norton, 194 Arlington Ave., 
Brooklyn 13, N. Y. 

Michael Orange, 601 East 19th St., 
Brooklyn, N. Y. 

William David Penhale, 1 South St., Con- 
cord, N, H. 

Harold Perkel, 441 Boulevard, Bayonne, 
N. J. 

M. Edwin Pesnel, 540 New Scotland Ave., 
Albany, N. Y. 

William Peter Riley, 86-07 96th St., 
Woodhaven, N, Y. 

Albert Philip Rosen, 3-16 Kenneth Ave., 
Fair Lawn, N, J. 

Alvin J. Schneider, 1155 10th Avenue, 
North, Seattle 2, Wash. 

William C, Smith, 525 West Main St., 
Waynesboro, Va. 
Gustav G. Steneck, 275 River Rd., Bogota, 
N. J. 

John Wily Garrett Tuthill, 510 Boston 
Post Rd., Weston 93, Mass. 

Charles Orlan Tyler, Grove St. and 
Rhoads Ave., Haddonfield, N. J. 

George Robert Wade, 129 Chester Ave., 
Moorestown, N. J. 

John. Knox Wilson, 1012 North Elm S8t., 
Greensboro, N. C. 

Paul Wilson, 175 E. 79th St., New York 
21, N. Y. 

Robert F. Wilson, 113 Locust St., Dover, 
N. H, 

I, Robert Wood, 71 Court St., Platts- 

burg, N. Y. 





Book Reviews 


An Atlas of Human Anatomy. Barry J. 
Anson, Ph.D., Philadelphia, 1950, W. B. 
Saunders Company, 518 pages. Price 
$11.50. 


This Atlas of Human Anatomy by the 
professor of anatomy at Northwestern Uni- 
versity Medical School is a valuable ad- 
dition to the texts for the medical student 
and for the physician who wishes to re- 
fresh himself on some anatomic point or 
question. Many of Professor Anson’s grad- 
uate students who were working on re- 
search problems have contributed. Great 
praise must be given to the group of medi- 
eal illustrators who were responsible for 
the drawings made from the preparations. 
As the author states, the success of such 
an atlas depends largely on the skill of the 
illustrator, and in this volume the drawings 
are distinctly superior. The inclusion of 
considerable material on what might be 
termed normal variations is of particular 
value in keeping with the developments 
of modern surgery. The printing is excel- 
lent and the details of the drawings stand 
out clearly and sharply. 


Pathologic Physiology: Mechanisms of Dis- 
ease. Edited by William A. Sodeman, 
M.D., Philadelphia, 1950, W. B. Saun- 
ders Company, 808 pages. Price $11.50. 


Nothing could more graphically reflect 
the changes which have been taking place 
in the clinical departments of the medical 
schools than this text on pathologie physi- 
ology. Nearly all of the twenty-five con- 
tributors to the text, which is edited by 
Dr. Sodeman of Tulane, are from depart- 
ments of internal medicine, and are pri- 
It is questionable if a 
similar text would have been possible 
twenty years ago. Instead: of the usual 
approach of a medical text, disease is pre- 
sented from the standpoint of physiologic 
dysfunction, analyzing the mechanisms of 
the various signs and symptoms as they are 
seen in the patient. The text considers the 
subject by systems starting with the cir- 
culatory, followed in turn by the respira- 


marily clinicians. 
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tory, digestive, and so on. From its very 
nature the text cannot be reviewed in de- 
tail, but the clinician will find assembled 
in it a mass of information that he othert- 
wise would have to search out through a 
multitude of books and medical journals. 
As a rule, the technical details are pre- 
sented in a readable and understandable 
form. The book clearly reflects the vast 
strides that have been made in elucidating 
the mechanisms of disease. It is one of the 
most important medical texts that has ap- 
peared in years, as it brings together our 
knowledge of the mechanisms of disease. 


Teaching the Retarded Child at Home. 
Edna Davison Osterhout, B.A., Durham, 
1950, Duke University Press. Price $2.25. 


Among the problems which the pedia- 
trician has to meet is the difficult one of 
advising parents of a retarded child. His 
advice will be influenced by mary factors, 
as the degree of retardation, the economic 
status of the family, the question of sib- 
lings, the accessibility of special schools, 
and the like. One thing that he must al- 
ways stress is the importance of working 
to bring out to the fullest the potential 
capabilities of the infant or child. This 
implies hard, patient work on the part of 
the parents and specific advice on what to 
do. This little handbook on Teaching the 
Retarded Child at Home will be of great help 
to the parents and caretakers of a retarded 
child in the home when for some reason or 
another a special school is not possible. It 
is based on practical, proved experience in 
the teaching of retarded children. It 
serves as a guide for preparing the material 
needed in teaching for a ‘‘beginner 
teacher.’’ The rate of progress of a re- 
tarded child will, of course, be dependent 
on the degree of retardation and the pa- 
tience and zeal of the teacher. The in- 
terest and encouragement of the medical 
adviser is of utmost importance. It is ma- 
terial which the pediatrician should know 
is available and can be recommended to 
parents faced with the training and educa- 
tion of a mentally backward child. 
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Microphthalmos and Anophthalmos With or 
Without Coincident Oligophrenia. A 
Clinical Genetic-Statistical Study. 


Torsten Sjégren and Tage Larsson, Copen- 


and 


hagen, 1949, Ejnar Munksgaard. 


This is an interesting Swedish study of 
137 eases of microphthalmos with (Mo) and 
without (Mi) Fifty 
five of the cases were of the combined (Mo) 
1922 by Ash 
of the conditions 
the blind 


Such questions as 


coincident oligophrenia. 
deser ibed in 
Each 
of 


Sweden. 


which 
Britain. 


type was 
in Great 
represents 4 cent children 
of 


familial 


per 


school age in 


geographic distribution were 
The 
that Mo cases may be a partially sex-linked 
Mi 


nant hereditary disease to a certain extent. 


and 


earefully studied. authors ‘conclude 


inheritance, and that oceurs as a domi- 


It was not possible to determine the extent 
The 
particular value to those 


caused by exogenous factors. mono 
graph will be of 
interested in the genetic factors in etiology, 
be 


the painstaking care with which the study 


and the authors are to commended for 


was conducted. 


Nutrition in Health and Disease. L. F. 
Cooper, E. M. Barber, H. S. Mitchell, and 
H. J. ll, 


1950, J. Company, 


Philadelphia, 
744 


Rynbergen, ed. 
B. Lippincott 


pages. Price $4.00. 


The of this well- 


known text by four nutritionists and die 


new eleventh edition 


titians has been extensively revised since 


last published in 1947. Part one deals with 
the principles of nutrition, and the dietary 
Part two on diet 
diet 
Part 
three is on food selection and preparation. 
Part 


been brought up to date. 


*harts have been revised. 


in disease includes recent advances in 


for hypertension and cardiac disease. 
four, containing tabular material, has 
A Manual of Cerebral Palsy Equipment. 


1950, National 


Crippled Children and Adults, Ine, 


Chicago, Society for 


dif- 
of 
in 


127 


use 


of 
the 
Material 


collected. 


This is an excellent manual 


ferent types of equipment for 


the child with cerebral palsy. 
use in eenters has been 


Each 


photograph of its actual use. 


many 


article is described and shows a 


A large-sized 
working drawing is furnished for each ar 


ticle which makes local construction pos- 


OF PEDIATRICS 


sible. 
aided by a grant from the Zeta Tau Alpha 


The preparation of the manual was 


national fraternity for women. 


Die Erkrankungen der endokrinen Driisen. 
(Diseases of the Endocrine Glands). 
Adolph Oswald, M.D., Bern, 1949, Medi- 
zinischer Verlag Hans Huber, 580 pages. 
Price 58.00 Swiss frances. 


textbooks 
available in the field of endocrinology. The 
difficulty with most of them is that they 
are too voluminous for everyday use, and 


There are many excellent 


that they all become so easily obsolete with 
the rapid advancement of medical science. 

This book by Dr. Oswald makes a val- 
iant, and the 
attempt to meet both of these objections, 
textbook of 


on whole rather successful, 
as far as it is possible in a 
this kind. 

It is not overwhelmingly large, and it 
still 
of endocrinology. 


covering the entire field 
The division of the sub- 


succeeds in 
ject matter follows the accepted line, i.e., 
according to the physiologic systems. 

The general introductory chapter gives 
the 
view of our basic knowledge of the endo- 
crine systems. Physiology of the hormones, 
the neuroglandular system, the interdepend- 
ence of the endocrine organs, the relation- 


reader a concise and clear bird’s-eye 


ship of endocrine functions with the vita- 


mins, the role of the hormone apparatus in 
the influence of the 
neuroendocrine set-up the psyche 

are all very satisfactorily covered. 
General pathology and therapy round out 
In the special chapters the 
of 
Anatomy of the 
functions, biochemistry, disorders of secre 


defense functions, 
upon 


these 


this chapter. 


same pattern presentation is followed. 


glands, their physiologic 


tions and their significance for the other 
systems, and the organism as a whole are 
everywhere discussed in a clear and well- 
balanced manner. 
Related literature is 
pletely as it is possible in a book of this 


covered as com- 


size. American authors are widely and fre- 
quently quoted on almost every page. 
The style of Oswald is easy and not at 


texts are so 


all as involved German 
often likely to be. 
The book 


fidence to 


as 


may be suggested with con- 


readers who command 
ZENTAY. 


American 
the German language. 





Editor’s Column 


THE NUMBER AND DISTRIBUTION OF PEDIATRICIANS 


N A recent discussion the question 

arose as to the number of pediatri- 
cians now in practice, and the number 
that might be expected by the mid- 
fifties. While there is no way in which 
definite figures can be obtained, some 
estimates are possible. As a basis a 
start may be made with the Survey 
study, which gave a figure of 3,507, 
compiled mostly in 1946. In the three 
years 1948, 1949, and 1950, the Board 
certified 764 pediatricians in the United 
States. This figure includes some who 
were included in the Survey report, 
and deaths have occurred. In addition, 
a number who failed the examination 
and others who did not take the exam- 
ination are in practice. An estimate 
of the group in the interval between 
the two compilations may be put at 
200 certified and 100 for the noncer- 
tified group. As of Jan. 1, 1951, the 
Board reports over 450 who will have 
finished their five-year period of train- 
ing and are eligible for examination in 
1951. Further, a large group finished 
hospital residencies in 1949 and 1950 
and are now in their two-year period 
of practice before becoming eligible for 
examination. These combine as fol- 
lows : 
3,507 


200 
764 
100 


Survey Report 

Interval 

Certified 1948, 1949, 1950 
Noncertified 

Ready for certification 1951 
Completed residency 


450 
750 

In this way an estimate is reached, 
which is somewhere close to the actual 
figure and on the conservative side, 
that as of Jan. 1, 1951, there are ap- 
proximately 5,700 pediatricians in the 
United States. 


Of these, over 5,000 
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are busy in the unique American devel- 
opment of pediatric private practice. 
Our approximate 1,000 pediatric 
hospital residencies have been filled in 
the last three years and some 400-odd 
are completing this part of their train- 
ing each year. How much present 
world conditions will interfere with 
their training and entering practice is 
in the lap of the gods. Granted too 
much interference does not develop, 
there should be another 1,500 added by 
1956. This would make a total of over 
7,000 pediatricians, which would be an 
increase of 3,500 or 100 per cent in the 
ten-year period following the Survey 
study. Certainly, pediatrics as a spe- 
cialized field of medical practice is 
growing by leaps and bounds. 


DISTRIBUTION 


The Survey report presented a map 
(Fig. 23, p. 37) showing the distribu- 
tion by states and regions of the 3,507 
pediatricians. The question is of in- 
terest as to whether the same pattern 
of distribution is holding for the men 
who have entered pediatrics since 1946. 
The only available figures for compari- 
son are those certified in recent years. 
While the number is undoubtedly 
larger, and a few are included in both 
groups, the certified group is suffi- 
ciently large to indicate trends. 

At seventeen examinations, Decem- 
ber, 1947, through December, 1950, 816 
were certified by the Board of Pedi- 
atries, including nine from outside the 
states. We thus have the distribution 
of 807 to compare with the Survey re- 
port. The seventeen examinations were 
widely distributed. Seven were along 
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~ SURVEY REPORT 








% OF CHILD 
POPULA- 


CERTIFIED IN 1948, 


PEDIATRICIANS 1949, 1950 





REGION TION 


NO. | % NO. | 








Northeast and Central 
Pacific 

Mountain and Plains 
Southeast 

Southwest 


438 
8 
12 
28 

9 
“100 
New York, Pennsylvania 

and Massachusetts 


the Atlantic seaboard from Boston to 
Richmond, seven in the Middle West, 
two on the Pacific coast, and one in 
the South. While there is a prepon- 
deranee of regional candidates at ex- 
aminations, usually many different 
states are represented. Thus the thirty- 
eight certified in St. Louis in 1949 rep- 
nineteen states. At Cincin- 
nati 1950, the fifty-two certified 
came from twenty-seven states. With 
seventeen widely distributed examina- 
tions, the total figure is not influenced 
much by the place of examination. 
The Survey report divided the coun- 
try into five regions, and the 807 cer- 


resented 
in 


tifications have been placed into the 
same grouping for purposes of com- 
parison. 

It is thus seen that there has been 
no marked change in distribution when 
a division is made into regions. There 
is a small decrease in the Northeast 
and Central (3.6 per cent), and small 
gains in the Pacific, and Mountain and 
Plains regions. Every state in the 
Union is represented in the 807, which 
is 23 per cent of the number reported 
Five states had 
a gain of only one. The inerease in 
New York, Pennsylvania, Illinois, 
Michigan, Connecticut, and Texas was 
close to the 23 per cent figure. Cali- 
25 per cent, 


in the Survey report. 


fornia showed a gain of 
Massachusetts 27, Missouri 28, and New 


3,007 


464 
108 
86 
108 
41 
807 


2,144 61.1 
407 11.6 
260 7.4 
501 14.3 
195 5.5 

“99.9 100 


1,116 31.8 240 29.8 





Jersey 29. Some of the states with a 
percentage gain below 23 were Georgia 
6.6, Arizona 8, Vermont 9, Arkansas 
11, and New Mexico 14 per cent. Some 
states with few pediatricians in the 
Survey report had a large gain per- 
centagewise. Thus North Dakota in- 
creased from six to ten, or 66 per cent. 
Wyoming added one to one, or 100 per 
eent. All in all no marked change by 
states or regions seemingly has taken 
place in the last five years. 

There has been an impression of an 
inereasing trend for pediatricians to 
locate and practice in the smaller cities. 
The Survey report states (p. 37) that 
75 per cent of the pediatricians were 
located in cities of 50,000 or more. 

A comparison of 215 certified in 1947 
was made with the last 216 certified in 
1950. The suburbs of the large metro- 
politan areas were included in the 
Metropolitan groups. 








1947 | 1950 





Metropolitan areas 
Large cities 
Small cities 


95 
604 
60 


215 


lroey, 





Thus there is seemingly a distinct 
trend for the recently certified pedia- 
tricians to locate in the smaller cities, 
even if there is little change in the dis- 
tribution by regions and states. 





